i 
FILEGGPY 


In This Issue 


Product Planning - Key to Changing Conditions 
Crossing the Bridge - Some Pointers on Getting Action 
A New Approach to Clerical Work Measurement 

The Positive Approach to Wage Incentives 

Crimper Standards 

Standard Data, Sign Plate Engraving 


Standard Data, Aluminum Cleco Operation 








MTM 


The Journal of Methods-Time Measurement 


May-June 
July-August 
1959 


MTM ASSOCIATION FOR STANDARDS AND RESEARCH 





MTM 


The Journal of Methods-Time Measurement 


May-June 
July-August 
1959 


MTM Association 


Editor. . .. . .Richard F. Stoll 


CONTENTS 
The Journal is published five times an- 


MTM I i l 
nually during the months of February, April, BSOU SRS TOSS 


2nd International M. T. M. -Conference 


June, August, and December. Preliminary Programme ..........-.+--. 3 
Feature 
Subscriptions Available Through ail paint meas - Key to Changing ‘ 
: : Dn °S 8 a6 ee ek eS a ee we 
MTM Association, 216 S. State Street  - Conseien tees ittes < Gane Delaere 
Ann Arbor, Michigan ee ee rer ee 10 
Frederick M. Gilbreth 

—r . III - A New Approach to Clerical Work 

Subscription: $2.50 per year in U.S. and Pos- ila aaah a's SS ea 16 
sessions and Canada. Single copy, 60 cents. R. M. Crossan 

5 r year. IV - The Positive Approach to Wage 

Elsewhere $3 0  F nS ea © ee SL @. @ el ee ee ee 20 


Single copy, 75 cents. 


Charles Winkleman 


Time Formula 


Volume rate for 25 or more copies of i Cee meen ee. Ss boos S ores 26 
i ~ .50 per copy. Peter N. Carter 
7 3 _— $ P PY II - Standard Data, Sign Plate Engraving. ........ 32 
Richard Depastina 
Controlled circulation permit III - Standard Data, Aluminum Cleco 
Ann Arbor, Michigan EN So cm, oe we OR ee eS) Ow er ee Se 37 


Oasten J. Beard 


Application 
I - Clickout Side Facing (Shoe manu- 











MTM Association Officers: 1959 RMR Fa nr ra ee) on 43 
Peter N. Carter 
: II - Serge Right and Left Sid fC t 
President—Delmar W. Karger, The Magnavox (iadmaniaes trendy “i? ' ag a ee ee 45 
Company, Fort Wayne, Indiana Peter N. Carter 
III - Join Flexline Skirt to Bottom of Front 
Vice Presidents—Serge A. Birn, Serge A. Birn ea i 
Company, Inc., Louisville, Kentucky. IV - Prepare Parts for Plating. ........++26- 49 
Malcolm Gotterer, Harvard University, Oasten J. Beard 
Boston, Mass. , Richard Keenan, Interna- G . oe a : N te 8 Nl aa 
ittsburghner ecomes our erican to 
tional Harvester Company, Chicago, Ill. be Elected a Fellow of the International 
William McIntire, Westinghouse Electric Academy of Management, .............-. 51 
Corp. , Pittsburgh, Penna. C. H. Van MTM NEWS 
Horne, Stevenson & Kellogg, Ltd,, Toronto, MTM Course Successfully Completed. .....-.+.-- 52 
Ontario, Canada. In MTM Applicator's Course. ............. 53 
Secretary—A. H. Walter, A. T. Kearney & Editor's Note: 
Company, Chicago, Illinois. The Association has tried in every way 
possible to check the veracity of material pub- 
Treasurer —Robert Isaacson, Argus Cameras, plished in the Journal of Methods Time Measure- 
Division of Sylvania Electric Products Inc. , ment. However, the opinions of the authors are 
Ann Arbor, Michigan. not necessarily the opinions of the Association. 
The Association, therefore, will not be held re- 
Executive Secretary—Richard F. Stoll, MTM sponsible for any liability which may develop from 


Association, Ann Arbor, Michigan. any material in this publication. 








HONORARY MEMBERS 
Dr. Lillian M. Gilbreth 
Dr. H. B. Maynard 


PRESIDENT 
Delmar W. Karger 


VICE PRESIDENTS 
Serge A. Birn 
Malcolm Gotterer 
Richard Keenan 
William McIntire 
C. H. Van Horne 


SECRETARY 
A. H. Walter 


TREASURER 
Robert Isaacson 


EXECUTIVE SECRETARY 
Richard F. Stoll 


GENERAL DIRECTORS 
Douglas W. Beale 
Stanley Block 
J. W. Curry 
T. Blair Evans 
James A. Gage 
Jerome Goldman 
John W. Hannon 
James Kershner 
Richard Knoble 
Robert Mitchell 
Gordon Quimby 
Robert C. Rick 
Virgil Rotroff 
Harry Schwan 
T. R. Snakenberg 
Donald Wheeler 
Thomas R. Williams 


Benjamin Borchardt 
EX-OFFICIO 


APPOINTIVE OFFICES 
ASSISTANT TO PRESIDENT 
C. H. Van Horne 


1959 Association Officers 





Delmar W. Karger 
President 


COMMITTEE CHAIRMEN 


W. D. Bryson 
Donald Farr 
Fred Fisher 
Jerome Goldman 
James Kershner 
Richard Knoble 
William McIntire 
Dr. H. B. Maynard 
Robert Moore 

A. H. Walter 
John A. Willard 
C. H. Van Horne 








ADVANCE NOTICE: 





——— CENTE 


a2 = 
rat WAYNE STATE URIVERSITY 























1959 INTERNATIONAL MTM CONFERENCE AT 





ee 
vonaline) . 


MTM-TODAY 


A COMPLETELY 
NEW PROGRAM 


2 DAYS ONLY 


October 1-2, 1959 
SUBJECTS (PARTIAL LIST) 


Why Did MTM Succeed? 
Why Did MTM Fail? 
A Look at Russian Industry 
Labor and Management Looks at MTM 
Train an Operator in Days, Not Weeks 
Standard Data Developments 
Measure Office Procedures 


Computer Line Balancing 
Using Basic Time Data 


AND MANY NEW FEATURES 


DETROIT, MICHIGAN 





MTM INTERNATIONAL 


T 


NEDERLANDS M.T.M. - GENOOTSCHAP 


2nd International M. T.M.—Conference, Scheveningen / Kurhaus, april 1960 
Secretariat: Nederlands Instituut voor Efficiency 

436 Laan van Meerdervoort 

DEN HAAG (The Hague) telephone 070 - 325972 





R 274.2 GJL/MA 
E 59 - 1136 
annexe to E 59 - 1135 


PRELIMINARY PROGRAMME 





Monday 25 april 1960 








9.00 hrs conference secretariat open for registration of participants and distribution of 
documents 

9.00 Reception (on special invitation) by the Council of the Nederlands M. T. M. — 
Genootschap 

9.30 - 10.15 Conference opened by the President of the Nederlands M. T.M. —Genootschap, 


ir R.F. Volz, followed by an address by dr. H. B. Maynard, President of the 
International M.T.M. Directorate. Dr. L. Gilbreth will also be invited to 
address the Conference. 


10.15 - 10.35 Screening of film "Predetermined Time Systems" (made by Stichting Technisch 
Filmcentrum, The Hague, in co-operation with the European Productivity Agency) 

10.35 - 11.00 Coffee break 

11.00 - 11.15 Division into groups under categories A (top management) and B (higher execu- 


tives in charge of application of M.T.M.) for the second day (see programme for 
Tuesday 26 april) 


11. 15 - (12.30) Official reception by Municipality 
(12.30) - 18.30 Excursion to Keukenhof, bulb fields and North Sea coast (lunch at Keukenhof) 
18. 30 Return to Scheveningen Kurhaus. Dinner and discussions with members of the 


International M.T.M. Directorate, in which 

mr G. Bohlin will lead the discussion on Research; 

mr G.R.A. Lapoirie will lead the discussion on Public Relations; 

prof. W. Daentzer will lead the discussion on Instruction and Training; 

ir. W.B. Rueb will lead the discussion on Coordination of Examination Syllabi 


(Dinner and drinks not included in Conference-fee) 


Tuesday 26 april 1960 
Participants will have grouped into categories A and B (see programme first day, 11.00) as follows: 





category A (top management) will visit a number of firms to exchange views on experi- 
ence with M.T.M.: economy, industrial relations, methods improvement and 
training. 











category B 
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The following may be expected to act as hosts : 

- mr P. Deiters (N.V. Berghaus Confectie - Clothing) 

- ir. A.R. Blok (Fijn Mechanische Industrie - Precision Engineering) 

- Schoenfabriek Welle (Shoe-industry) 

- ir. A. Strachoff (Unilever) 

- ir. Yap Kie Han (Research Instituut voor Bedrijfswetenschappen - Research 
Institute for Management Sciences) 


(higher executives) will meet with executives from Dutch firms to exchange 
know-how of using M.T.M. by examining applications on the spot in a number 
of firms in the Netherlands. 


(Forming these 2 categories is a possibility which, as you will understand, can only be realized 
when participation will be sufficient, resp. not "splintered up" too much. ) 


It is the intention to form working parties for several types of activity, to be 
selected — possibly the number (see below) increased if so desired — at a 
later date on the basis of participation in the working parties. Activities 
considered at present are 

chemical industry 

clothing industry 

electrical engineering (appliances) 

printing industries 

office management 

manufacture of small metal products 

general engineering 

maintenance 

shoe manufacture 

10. textile industries 

11. market gardening (horticulture) 

12. packaging 


We imagine, that the discussions in the working parties be proceeded by an 
introduction by one of the participants concerning a special subject, e.g. in 
working party 2: 

a clothing industry in Sweden 

b handbook for the clothing industry 

working party 7: M.T.M. in an engineering firm 

working party 10: M.T.M. in textile industries 


Fesrerr err 











Brief reports from these working parties will be presented on the third day of the conference, and 
more detailed reports will be printed in the proceedings of the conference. 


Conference participants belonging to category A may of course attend group meetings of category B 


if they so wish. 


Wednesday 27 april 1960 





9.15 
9.30 


10.00 - 12.30 
(with a break for 
coffee) 


coffee for invited guests 


opening of secondary plenary meeting (cat. A and B together) by the president 
of the Nederlands M.T.M.—Genootschap, ir. R. F. Volz 


Paper on "Standard Data" by......... .--++-(mr Strommenger, or mr Crossin 
or mr Birn) 


presentation of other papers, case histories and special investigations. Sub- 
jects might be : 


Problems of routine (e.g. dr ir De Jong, Bureau Berenschot) 





Coding (e.g. mr Bisch, Col. Jansen van Schoonhoven) .....-+-.seeeeeseeeeees 
GE es swerevetcesensneses seaceeegrees France) 


Adaptation blind workers (e.g. mr Bonneville, France) 
4 








12.30 - 14.00 
14.00 - 17.00 
(tea break 


15.45 - 16. 15) 
17.00 
17.30 


MTM INTERNATIONAL 


Use of M.T.M. in a Swedish plant (e.g. Evan Edman, Volvo Co.) 
M.T.M. in stationery & paper products (e.g. Simplex A. G. Switzerland) 
M.T.M. in training (e.g. Schiesser A.G. Radolfzell) 


Arbeits-technische Verbesserungen (e.g. Sulzer, Winterthur)(Methods Improve- 
ment) 














Structure and working method of the Swedish M.T.M. Association (e.g. mr 





Bohlin) 


Lunch 


Plenary meeting continued. Reports on the meeting of the International M. T.M. 
Directorate and the group discussions in categories A and B. 


Conference closed 


Social gathering (appetizer and a cold buffet) 


Simultaneous interpretation will be provided on the first and on the third day of the conference, from 
English into French and German, from French into English and German, from German into English 


and French. 


Depending on participation, a ladies programme will be organized for the second day of the confer- 


ence. 


Thursday 28 april 1960 





Excursion to the Delta Plan. 
Departure from Kurhaus approx. 10.00 hrs, return to Kurhaus approx. 17.00 hrs. 


The Hague, august 1959 
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PRODUCT PLANNING — KEY TO CHANGING CONDITIONS 


When the thoughtful businessman squeezes a 
moment for reflection from the hammering de- 
mands of daily decisions and deadlines, he can 
hardly help wondering where his company will be 
five or ten years from now. Given the quick-paced 
society in which we live, he is wise to be concerned 
with this question. 

Looking back over the past fifty years at the na- 
tion’s top 100 firms, one notes a startling turnover. 
Of the leading companies in 1909, two-thirds have 
since disappeared; of the top-rank enterprises of 
1919, over half are now gone. To look at it the 
other way, of those that make up the 100 leaders 
today, the majority have arrived during the last 25 
years. The ups-and-downs have been just as violent 
throughout the whole business community—small 
and medium-size companies as well as big 
companies. 

Obviously the successful companies are those that 
were created or altered to meet the rapidly shifting 
demands of the market. In a dynamic economy, 
which bids fair to be dominated over the next dec- 
ades by a rate of change far greater than that of the 
past, the enterprise that is not constantly on the 
move will be left by the roadside. 


Keeping Up With Change 

Are today’s managers trying to meet this situation 
by fiddling around on the periphery of the problem? 
Many of them are trying sales gimmicks, tricky new 
packages, advertising approaches based on unveri- 
fied speculations of untrained “social scientists,” 
and so on .. . when they should be taking a sharp 
look at their products and their markets. 

For the fact is that people’s wants are changing 
Technology is making new items possible all the 
time. Even the functions which products serve for 
the customer are shifting. Automobiles, for exam- 
ple, may gradually be turning into mere means of 
transportation again, instead of symbols of power 
and prestige; while boats and swimming pools, once 
far out of reach for most families, are becoming de- 


vices to gain status as well as facilities for recreation. 

So products, like humans, may have a life cycle 

from conception to death, and the company that 
relaxes because of the sales and profits of today 
could find itself with warehouses full of hula hoops 
or Davy Crockett hats tomorrow. 
Success & Failure. How can a company manage 
to keep up? Obviously, by pruning cut dead prod- 
ucts and adding new products; by diversifying; by 
concentrating or broadening the appeal; by defin- 
ing markets more clearly or expanding their bound- 
aries—in short, by not being content with the status 
quo. More importantly, it can strengthen its basic 
situation by bringing into the management of the 
company the point of view of the customer and a 
real understanding of what the company and its 
products have to be and do for him. 

If management attention today is more intensely 
concentrated on the development of new products 
than ever before, the reason is simply the tremendous 
potential profit and volume in new products. Studies 
in a number of industries indicate that new prod- 
ucts are expected to contribute from 30 per cent to 
80 per cent of total volume over the next five years. 

But while the development and marketing of new 
products promise important volume and profits to 
those who succeed, the odds against the success of a 
new product today are higher than most business- 
men realize. In fact, a frequently quoted observation 
that 80% of new products fail greatly underesti- 
mates the odds, since competitive pressures are be- 
coming stronger all the time and the company that 
falls behind has farther and farther to go to catch up. 

There are many reasons for a high rate of duds 
and misfires. Lack of coordination, especially be- 
tween marketing and engineering, is a major cause. 
The failure of production-oriented top executives 
to measure the marketing needs of the product 
against the resources of the company; changed eco- 
nomic conditions or public tastes; poor executive 
judgment on the size or nature of the market; in- 
ternal management rivalries and jealousies; too 
many decisions based on “intuition” without evi- 
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dence or solid argument to back them up—any or 
all of these can be involved. 
Need for Policy. Underlying many of these difficul- 
ties is the lack of a clearly and generally understood 
method for selecting among the many alternative 
courses of action. In other words, there is no over- 
all policy with built-in, specific measures by which 
management can determine whether to drop prod- 
uct X, pick up item Y by diversification, or continue 
with the development of project Z through R & D. 

What is a “product policy,” and how does man- 
agement go about putting one together? Essen- 
tially, it is a statement of the characteristics of suc- 
cessful items, both now and in the future, for the 
particular company concerned which can be used as 
a measuring stick for additions, subtractions, and 
multiplications. 

Before building such a list, managers have to 
come up with answers to three questions: 

1. What do we think lies ahead for our company 
and industry, particularly in the market place? 

2. What are the objectives of our firm, both 
short-range and long-range? 

3. What are our particular strengths and weak- 
nesses? 

Let us look at each of these three areas in turn. 


Gauging the Future 


The first category of information managers have 
to assemble if they are to construct a viable product 
policy deals with what the future will bring. This is 
essentially forecasting, but looking around for the 
“building materials” for this purpose is a little dif- 
ferent from pure economic predicting. The initial 
step is a sales forecast which rests on a consideration 
of general business trends, political and international 
developments, characteristics of the industry as a 
whole, the position of the particular firm in the 
industry, the direction of manufacturing costs, and, 
above all, the wants and needs of consumers and 
users. A five-year period is a useful one to choose, 
always remembering that the farther you get from 
the present, the shakier the estimate. 

It is wise to rough out two predictions, one high 
and one low, since this kind of forecasting is hardly 
precise and most of us tend to weight our judgment 
on the optimistic side. 

In today’s world, sudden events can upset careful 
predictions with surprising rapidity. A far-reaching 
technological breakthrough may well occur in some 
industries during the next five years; or it may be a 
change in public tastes, another recession, or a 
major shift in the international picture. For “insur- 
ance” purposes, real thought should be devoted to 
the effect of developments like these, or others es- 


pecially applicable to a particular company or in- 
dustry. What, specifically, would they do to sales 
curves, and how quickly would their impact show 
up after the event? 

Forecasting of this kind, one can complain, is not 
much more than educated guessing—and maybe not 
so educated at that. This is true, but it has to be 
done all the same since the decisions on product 
policy have to be based on expectations for tomor- 
row as well as the facts of today. The rough outlines 


of what is down the road are going to play a major ~~" 


part in determining the kinds of questions and an- 
swers in the area of objectives and company charac- 
teristics. If the possibility of different conditions has 
been foreseen, managers can plan for necessary 
adjustments in product policy, and can have alterna- 
tive programs ready for implementation. 

Furthermore, the exercise of looking ahead care- 
fully is a healthy one, and may protect a company 
from being ambushed by a totally unexpected de- 
velopment along the way. Thus, predictions form 
the broad framework within which the product 
policy is set and implemented. 

One final comment on forecasting: it calls for a 
high degree of executive skill and perception. Spot- 
ting all the possibilities, balancing them against 
each other, determining what policy shifts should 
be made in the event of major changes in the over- 
all picture—all these demand judgment of a dis- 
tinguished order. 


Setting Objectives 


Once the general conditions and possible varia- 
tions have thus been determined, the objectives of 
the firm should next be added to the data from 
which the product policy will be drawn. 

What does a company want to accomplish by 
changes in products or product lines? Generally 
speaking, growth, flexibility, and/or stability are 
the objectives. But a simple concern with any one 
or a combination of these three, even if weighted on 
the basis of the sales predictions, is not precise 
enough to be the basis of a product policy. 

Some of the statements of goals which various 
companies have found useful as a basis for planning 
are these: 

1. We want to make up for the coming obsoles- 

cence of existing items. 

2. Our demand is sharply cyclical; we need to 

flatten it out. 

. We ought to be utilizing waste or by-products. 
. We have management, marketing, or produc- 
tion resources we are not using to the full. 
5. We should be spreading our risk by reaching 

into several markets. 


He OO 
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6. We foresee a change in the strategy plans of 
the government and want to be prepared to 
shift from defense work. 

Some such specific objectives have to be pin- 
pointed if a company is to have a sophisticated and 
really meaningful product policy which will serve 
as a firm guide in selection of new items and elimi- 
nation or alteration of old ones. 


Weighing Resources 


Finally, a look at company resources is called for. 
What do we have to work with? To start with the 
tangible factors, an examination of the financial 
situation is important. How much money is avail- 
able or obtainable? If a large amount of cash is 
within reach, new products or functional changes 
which demand heavy investment are appropriate; 
if it cannot be had, a firm has to content itself with 
items that do not require much by way of new facil- 
ities. It is interesting to note, incidentally, that even 
though a large concern has the capacity to take on 
low-investment projects, experience indicates that it 
will do better to leave such ventures to the small 
operator. Its heavier overhead and reduced flexi- 
bility may make it a poor competitor in a field 
where sales are small or margins are slim. 

Another significant resource to study is the com- 
pany’s distribution channels. Too often production- 
oriented executives assume that salesmen can take 
on “one more product,” or that the best test of a 
new product is whether or not it dovetails with 
available manufacturing facilities. Yet some spe- 
cialists feel that it is far more important in launch- 
ing a new item to make sure that existing marketing 
machinery is workable for it than any other single 
factor. Often the merchandising and distribution 
system is nowhere near as flexible as top managers 
believe. 

Then, there are intangible assets: the flexibility 
of managers, the imaginativeness of researchers, the 
quality of personnel across the board. Closely inter- 
woven here is the breadth and type of interests of 
executives. An art supplies company, for example, 
might find it economically feasible to go into the 
house-painting equipment business; but its execu- 
tives could well be uninterested in that kind of 
endeavor. 


Finding the Product 


Once this material has been assembled—forecasts, 
objectives, resources—a pattern begins to emerge. A 
series of requirements for products and product 
lines, varying in importance, can be ascertained as 
company needs and capabilities become more clear. 
Some firms have found it helpful to draw out (a) a 
list of “required” characteristics for a product and 


(b) a list of “desirable” ones. Such a listing might 
look like this: 


Required Characteristics (in order of importance) 
Can be sold through current marketing channels. 
Will counter our present cyclical trends. 

Does not require large investment. 
Will give us at least 20% of market. 


Desirable Characteristics (in order of importance) 
Will take advantage of current unused 
manufacturing capacity. 

Will tie present customers to us more closely. 

Will utilize present raw material suppliers. 

Will give us broader product base in case of 

unexpected early obsolescence of present items. 

Will stimulate sales of existing products. 

Takes advantage of and will strengthen brand 

image. 

Requires low-precision production. 

Medium bulk size. 

High value added by manufacture. 

A policy like this can be stated as a check list, a 

series of questions, a formal policy statement, a 
series of brief definitions, or in various other ways. 
Some firms have prepared a comprehensive state- 
ment of their product policy, and supplemented it 
with a check list for ready use. 
Implementing the Policy. The policy itself, how- 
ever, is not enough; it has to be backed up with a 
process of implementation. In putting the product 
policy to work, a number of companies have found 
it advisable to ask themselves first, “Is this a situa- 
tion in which product is the central issue?” With 
all the current popular talk about new products, 
diversification, and functional features, it is all too 
easy for a company to assume that one of these tools 
will open the locked box of treasure. Actually, cost 
control, greater efficiency, reshuffling of executives, 
or new marketing methods may be a more appro- 
priate jimmy. 

It is safe to say, however, that applying the litmus 
paper of a product policy to the existing line is a 
good idea under any circumstances. One company 
with annual sales of $40 million did just that, and 
eliminated 16 different items with a $3 million vol- 
ume. Over the next three years, sales increased by 
one-half and profits by a factor of 20%. 

Another corporation, one of the nation’s largest, 
checked over its line only to discover that it was 
manufacturing one product with a market of $200,- 
000 but a break-even sales volume of $216,000. In- 
terestingly enough, the break-even point for a small 
firm on the same product was $55,000. The big 
company consequently let the item go. 

Assuming that top management has concluded 
that new or changed products — acquired either 
through diversification, purchase, or internal R & D 
—is called for, the search begins. The executive 
judgment and talent has been geared into the proc- 
ess in the setting of the basic policy; the exploration 
can now be turned over to specialists who have 
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been equipped with map and compass. They would 
do well to start off with as wide a selection of ideas 
as possible, narrowing the list down steadily by 
matching it against the measure provided by the 
policy. Stiffer research and tests have to be applied 
at each step, until finally a handful of changes or 
products remain as candidates. 

At this point, a more quantitative analysis in 

terms of the criteria is called for. To what extent 
does product X fit the standards established in the 
product policy? Does it meet the demands of the 
more important standards closer than it does the less 
significant? How much closer? Finally, some sort of 
test of return on investment might well be applied 
in an effort to make the final decision. 
New Features. A word might be said about the 
particular problems associated with the develop- 
ment of new features or improvements for existing 
products. The same kind of rigorous thinking is 
called for here, since even what may seem like 
minor changes may have the effect of either expand- 
ing or shrinking the market for the product. Char- 
acteristically they have an impact on the market for 
the parent item which may or may not be in the 
best interests of the company itself. 

Assuming of course that the feature is well engi- 
neered and will perform as the advertising claims, 
the general-interest feature will soon be duplicated 
by competition. This may well weaken its strategic 
usefulness for a smaller firm, while a larger firm may 
nonetheless consider it essential for maintaining 
leadership. 

On the other hand, added devices of intense 
worth to one group of people in the general market 
can be of great value to the smaller firm. For ex- 
ample, a typewriter equipped with various accent 
marks would be in great demand by a limited num- 
ber of people writing in foreign languages. Adding 
keys of this type might prove to be a wise move for 
a smaller concern, but uneconomic for a big com- 

any. 

In short, features, too, have to be judged accord- 
ing to criteria which develop out of a look at a 
company’s future prospects, its resources, and its 
objectives. 


Schedule of Action 


But the problem is larger than selecting a prod- 
uct or a set of new features. The schedule of action 
should provide for follow through. In full form it 
might contain these steps: 

1. Start out with specifically defined objectives. 
Such objectives reduce the area of search and tend to 
make the entire program more efficient. 

2. Begin with the company’s existing business and 


Reprinted from the "ACME Reporter" 


9 


work out from there. The more a product differs 
from the product the company knows best, the 
greater the danger and risks. 

3. Make sure your new-product planning is cus- 
tomer-oriented rather than factory-oriented. Study 
and validate all basic assumptions before making ex- 
tensive commitments. Recheck them as a precaution 
against obsolescence through market or competitive 
change if the time interval involved is long. 

4. Carefully define and recognize the differences 
between present operations and the business which 
the company is entering with the new product. Ef- 
forts should be focused on launching the product 
into the market as it is, not as you may wish it were. 

5. Maintain a careful schedule. Provide adequate 
time for market planning and market testing. Make 
your moves as slowly and deliberately as you can, 
and still keep ahead of competitors, so as to mini- 


mize risk and be able to gauge the market reactions 
over time. 


6. Check results against forecasts as you go along, 
and take appropriate action when indicated. 


Benefits of Policy 


Some managers have expressed concern lest an 
orderly, quantitative, and qualitative set of meas- 
ures—a formal policy, in other words—might limit 
the creativity of employees and douse the sudden 
flashes of intuition which have led to so many useful 
items. Actually, the reverse is true. Employees with 
ideas will have some guidelines to apply themselves, 
and they know that the final decisions will be made 
according to an impartial yardstick, not by the snap 
judgment of some manager higher up the line who 
got served cold coffee for breakfast that particular 
morning. 

Furthermore, the greater range of ee 
and the orderly examination of them which the es- 
tablishment and implementation of a product pol- 
icy encourages is more likely to turn up a good an- 
swer—or answers—to the problem than a brainstorm. 

It is true, of course, that a company can be suc- 
cessful without a formal product policy. But the rate 
of failure of new products and new features is so 
high that it seems unwise to ignore the potential of 
an organized and systematized approach. Further- 
more, there are positive advantages to a well-under- 
stood, well-thought-out policy which should not be 
overlooked. It provides a frame for information top 
management needs on products; it gives executives a 
check on other control data; and it supplies a set of 
unifying goals to guide the whole organization. 
Viewed in this light, the rationalizing of a process 
that has been very much a “seat-of-the-pants” opera- 
tion has much to recommend it. 
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From presentations at 1959 Ft. Wayne AIIE Chapter Conference 


CROSSING THE BRIDGE - SOME POINTERS ON GETTING ACTION 


Frederick M. Gilbreth 
IBM Corporation 


It's a pleasure to be asked to address an- 
other AIIE gathering on the important subject of 
getting line managers to accept industrial engi- 
neer’s programs. Because I have addressed 
your organization in various conferences some 
half a dozen times, I am in a quandary as to 
what, if any, results have been achieved. On 
the one hand, I would like to think that the 
"message" I have conveyed to some of your 
meetings has been so interesting that others, 
and now you, feel that you must have it at first 
hand. More realistically, I conclude that this 
subject is as wide open as it was when I first 
undertook to talk on it several years ago. 


I concluded some years ago that industrial 
engineering means many things to many people. 
If you just read the table of contents of the 
McGraw-Hill Handbook you get a good example 
of the scope of industrial engineering: it is a 
composite far beyond the job of any single In- 
dustrial Engineer or department I am familiar 
with. Across the board, there is no uniformity 
in the type of work done by the industrial engi- 
neering department, no uniformity in the report- 
ing relationship of the industrial engineering de- 
partment in the plan of organization, no uniform- 


ity on the importance with which the industrial 


engineering department is viewed by top man- 
agement, and no uniformity as to the internal 
organization of the industrial engineering de- 
partment itself. Is there any mystery then to 
the fact that every industrial engineering depart- 
ment, to a greater or lesser degree, has diffi- 
culty having its ideas accepted and adopted? We 
have problems of gaining recognition and of 
earning a reputation. And we must excel in the 
fine art of getting people to accept changes. 


It is not my purpose, today or any day, to 
argue the pros and cons of industrial engineer- 
ing’s reporting relationships or position in a 
company's plan of organization. Nor is it my 
purpose to take sides on the proposition that 
industrial engineering, representing the "scien- 
tific approach,"' should, per se, have ideas and 
approaches to problem solving that make adop- 
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tion of its recommendations mandatory. Rather, 
I have described our position and its lack of 
uniformity in placement only to emphasize that 
we cannot rely on our job title to get our ideas 
acted upon. 


Even without this advantage, our cause is 
not lost. However, there are some specific 
things that industrial engineers must really 
understand if they are to raise their batting 
averages in terms of getting their ideas ac- 
cepted and acted on. The first of these has to 
do with recognizing that almost every industrial 
engineering recommendation has to do with a 
change, and that most human beings appear nat- 
urally resistant to change. Your wife probably 
thinks you are. But, as compared to the aver- 
age line executive, you are probably quite flexi- 
ble. One's willingness to accept and adopt 
change readily has been called a good test to 
determine whether a man should be in the line 
organization or in the industrial engineering or- 
ganization. All of you here, being industrial 
engineers, may find it inconceivable to think that 
any man will resist change, but when you reflect 
on some of the things you see in your own com- 
panies, where the sdme job has been done in the 
same "backward" way for twenty years, I think 
you will have to admit that one reason is that 
the doer just plain resisted change. You must 
accept the fact that he has good reasons for this 
resistance in a country where change is the na- 
tional way of life. It would be inconceivable to 
imagine that you were the first person in the 
last twenty years who had had an idea for im- 
provement. Therefore, you must understand the 
conditions under which changes will be accepted 
and put this knowledge to use. 


The second major understanding that we in- 
dustrial engineers must have is what, in my 
business, we call the NIH philosophy. The let- 
ters, NIH, stand for "not invented here," and 
my experience as a management consultant tells 
that this is by no means an exclusive IBM prop- 
erty. Therefore, in order to get someone to 
change, one must make the change easy, either 
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in terms of getting the man to think or accept 
the fact that the idea was his, or by giving him 
some way to rationalize why the change, all of 
a sudden, is a very good idea. If you give the 
line an opportunity to save face, or perhaps 
better, an escape hatch, you will find less re- 
sistance than will be evident if you support a 
position merely by the facts. 


A third understanding we must have is how 
to use logic as a weapon. Some of the success- 
ful consultants have developed this skill to an 
extraordinary degree. Consultants, as you know, 
are also merchants of change and one of the 
tricks of their trade is to present their case in 
a series of steps, each of which is so logical 
that the client agrees to it. In fact, many of 
the most successful consultants, during the pre- 
sentation, use the question, "Does this make 
sense?" from time to time to obtain agreement 
as they go along. When they finally get down 
to the recommendation for action, they have, if 
they have handled themselves well, forced their 
listener to come to the same conclusion which 
they will then state. When they have done this 
thoughtfully, disagreement is virtually impossi- 
ble. Of course, there is a wide gulf between 
acceptance of a recommendation and action on 
it, but acceptance is a good part of the battle. 


The fourth area of understanding and prac- 
tice is concerned with knowing what you are 
talking about and having the line’s confidence 
that you do. One of the most successful pro- 
ponents of change that I know joined one of the 
less successful auto companies after ten years 
with a leader. The immediate reaction of the 
line toward him was negative. Here, obviously, 
was a man who was an outsider who would im- 
mediately start putting his know-how to work. 
The fact that he subsequently did is not impor- 
tant to the point I wish to make. What is im- 
portant, and why I call him a successful pro- 
ponent of change, is that this man had the good 
sense to study the problem as it was evidenced 
in the new assignment. Only when he could 
factually describe the differences and similarities 
between the situation in his former company and 
the present one, did he know that he would have 
earned confidence. Having this accomplished, 
his proposals were accepted readily. His task 
was not easy. Those that were influential in 
having him hired wanted early action, and he 
also had to fight his own inclinations to estab- 
lish a reputation quickly. The fact that he had 
the sense to stand off these pressures was the 
key to his success. 


The last major understanding is concerned 
with line management's prerogatives to adminis- 
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ter. Here our deportment alone is not enough. 
All of us have been told to work through the line 
management and the fact that we do so well is a 
prerequisite to our still being in the profession 
of industrial engineering. But to be really suc- 
cessful, we must do more than accept this modus 
operandi; we must understand why line authority 
rests where it does. Then we can guide our ac- 
tions with judgment, rather than by following 
axioms, with better results all around. 


So much for what we must understand. Let's 
get on now to the how-to-do-it part of the prob- 
lem. 


Getting people to accept and act on recom- 
mendations takes depth of understanding and ex- 
perience in the fine art of persuasion. I assume 
that many of you are married. If you have any 
delusions that your getting that pretty girl to 
agree to marry a big lug like you was a demon- 
stration of your powers of persuasion, I must 
tell you that you are completely wrong. The 
act of getting engaged is propelled by careful 
use of the powers of persuasion, but on that 
lovely moonlight night your wife's plan was being 
fulfilled, not yours. She understood the situation 
as every woman since Eve has. She had a cam- 
paign. And like yours, when you attempt to per- 
suade the immovable to move, her campaign had 
five features: 


1. A balance sheet of the pros and cons in- 
volved in making the move. 


2. A complete marshalling of the psychologi- 
cal factors to induce action. 


3. A carefully thought through and well- 
staged plan of action. 


4. A program supported by specific steps 
designed to eliminate most personal 
doubts. 


5. A planned flavoring of anxiety both in 
terms of the consequences of not acting 
and the hurdle ahead once a commitment 
to act is given. 


I will leave it to your imagination to reflect on 


this analogy at some other time, and drop it 
here. 


Let's examine these features in the business 
situation. 


First - A balance sheet of the pros and 
cons of making the change: If your program is 








a sound one, most of the asset side of the 
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balance sheet will be the benefits you ascribe 
to your proposal. Of course, if there are any 
negative aspects, you must identify them clearly 
on the liability side. Many other features have 
both asset and liability facets. Every change 
has an impact on the knowledge that people must 
have to perform jobs as newly defined. On the 
asset side, people will learn new skills and be 
more valuable to the company. But on the lia- 
bility side there is the confusion and slippage 
that may be occasioned while the new knowl- 
edge is being acquired and old knowledge sub- 
ordinated. 


Adoption of action programs almost invari- 
ably requires changes in the established working 
relationships among people. Both smooth work- 
ing teams may disrupt (a liability) and points of 
present conflicts smoothed out (an asset). De- 
liveries may suffer during a period of change 
and the relationships between production and 
sales may deteriorate temporarily. Offsetting 
this may be an opportunity to introduce a whole 
series of product changes, both major and minor, 
that have been stymied up ‘til now, which should 
gladden the hearts of the marketers. As in any 
other situation, there are factors that control 
and others that slave. But when getting some- 
one to act, the importance of a complete inven- 
tory of the factors, with agreement on which 
control and which do not, is of tremendous im- 
portance. All of us have had the experience of 
seeing a beneficial recommendation get torpedoed 
on the basis of a seemingly trivial consideration 
—one that might have been avoided if a careful, 
complete balance sheet had been prepared and if 


early agreement as to its importance had been 
secured. 


I do not believe it is possible to overstate 
the importance of a complete analysis of the 
problem, identification of the factors influencing 
and being influenced by the decision to act, and 
a thorough balance sheet describing the assets 
and liabilities of the move. The line should 
"audit" this balance sheet and agree to its ac- 
curacy. When liabilities are agreed to in ad- 


vance they are less likely to be overemphasized 
later. 


Second - Marshal the psychological factors: 
As the father of three children (and absolutely 
no ambitions to outdo my father) I have the 
problems of obedience and discipline. As I am 
sure each of you fathers have, I have gotten 
into a bind by ordering my children to do some- 
thing about which Mrs. Gilbreth was less than 
enthusiastic. If the kids do it at all, they do it 
rebelliously when they sense that their mother 
is not convinced that it is sound. Obviously, I 
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should clear it with their mother first. In the 
business environment it is equally important to 
have the leader strongly identified with the cause 
you champion. 


It is human nature for an individual to act 
in the way that he believes his boss would want 
him to since he stands to gain by so doing. It 
is equally important to play on the fact that 
most people know that, long term, their futures 
are intimately linked with the fortunes of the 
company. This point was proved some time 
back when the labor local in American Motors 
accepted a contract that had less benefits than 
those demanded of the Big Three. 


As one moves up in the echelons of manage- 
ment, this recognition of common fortunes grows. 
True, one will always find the situation where 
the individual accepts this concept, but thinks 
that delaying action will have no significant 
harmful effect. This can be overcome best, I 
believe, by judicious — and completely honest — 
citing of examples where others have gotten into 
trouble. Don't rely on such old ones as "for 
want of a nail,'"' but make your examples rele- 
vant to the man's own position. And don't press 
the point to the degree where you force him to 
build up a strong defense position. 


When you propose a change, be sure that 
those affected recognize that their true impor- 
tance is not being diminished, if that is the 
case. One of the common points of resistance 
comes from the fact that many recommendations 
have the result that department heads will sup- 
ervise less personnel than formerly. But, if 
you can make the head of the stock records un- 
derstand that his job is to improve the accuracy 
of the records, get information faster that per- 
mits reductions in inventory and less probability 
of the assembly line running out of parts, and 
thereby render a greater contribution to profits 
than he did by supervising twenty clerks, you 
have the battle virtually won. 


You should also convey the message that 
management looks favorably on men that are 
adaptable to change. Give the man assurance 
that there will be adequate time to learn the 
new skills and play on the fact that one of the 
key questions always asked before a man is 
promoted is his ability to adapt himself to new 
situations. 


In making a recommendation for action, you 
should come to the point on a carefully thought 
through basis. You may elect using logic as a 
weapon, as described earlier, or you may use 
the approach of requesting that you be "heard 
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out" before any discussion is involved. This 
latter approach requires that you explain the 

whole program without giving the listener the 
opportunity to question certain aspects as you 
go along. 


If your experience parallels mine, you have 
found that there are a variety of ways to pre- 
sent any recommendation. You can build a case 
and come to a conclusion on the one hand, or 
state a conclusion and provide it support later 
on the other hand. And there are a variety of 
alternatives between these extremes. The prob- 
lem is that there are usually a number of things 
that must be understood before the reasonable- 
ness of a recommendation becomes clear. All 
the news in the paper cannot literally go on 
page one. 


The advantages of telling the whole story 
without interruption are obvious. If you do it 
well, a great many questions that might be 
raised early in the presentation are answered 
as you go along. Your listener does not run 
the risk of asking naive questions nor does he 
run the risk of saying things that may force 
him to take a position that you do not want him 
to. And if your recommendation is thoroughly 
thought through and presented well, you have a 
distinct psychological advantage in that you may 
look like you know much more about the advis- 
ability of taking action than your listener does. 


In getting real acceptance for change, you 
must provide the atmosphere in which relation- 
ships that are to be severed can be broken com- 
pletely and adequate opportunity for new ones to 
be established. To a degree, establishing new 
relationships is like gluing a new brace into a 
piece of furniture — new glue will not hold un- 
less all the old glue has been removed. 


You should marshal the four components of 
learning if you want your listener to agree to 
make a change. Briefly, these are: Be sure 
that there is some drive or motivation to learn. 
No one will take the trouble to learn unless he 
wants to or recognizes that he must. Provide 
time for a man to understand the mores of the 
situation that he will be projected into. The 
learning process requires general familiarity 
with the broader agpects of the problem. If, in 
the change, your man must learn something about 
accounting, he will do so more readily when he 
knows what sort of an accounting system the 
company uses and the specific facets of this 
broad field that he is to become conversant with. 


Next, make it plain that there will be oppor- 
tunities for response. Sitting and listening are 
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usually not enough. But provisions for discus- 
sions in depth, and for practice, experiments, 
and pilot tests will make a man more receptive 
to making a change. 


Finally, provide a reward. Often this can- 
not be financial. But there are the other re- 
wards of efficiency that adds to company profits, 
levelling of work loads, etc. with which your man 
can identify himself. 


The last psychological factor I wish to bring 
in is the necessity that you identify the line 
problem clearly as your own also. This is not 
specious, as long as your advice is given within 
the scope of your job. The important point to 
be made here is that you feel an equal responsi- 
bility for success, over the long term, as the 
line does now. There is nothing in business 
quite so forlorn as the line operator who agreed 
to a program, finds that it is not going well, and 
feels that he was "run out on." 


Third major point - Develop a well thought 
through and carefully staged plan of action: Here 
is where you put into action both what the line 
is to do and what you plan to do. The first 
area of planning has to do with the way the pro- 
gram will be publicized. 








The presentation should be geared to the na- 
ture of action required. Programs that can be 
made effective virtually overnight call for one 
sort of presentation; those that will require 
months to accomplish and at the time of release, 
still require a lot of details to be resolved re- 
quire a markedly different one. Perhaps the 
worst mistake that could be made is to have a 
"hoot and holler" sales-type meeting to generate 
enthusiasm for a program that will be months in 
accomplishment. 


In every case, the "staging" is important. 
By staging I am not talking about the atmosphere 
in which programs are publicized, but rather the 
roles to be played by key personnel. In some 
cases it may be important for the key man to 
say "that is it.'' It is easy to imagine others 
where it would be more appropriate for him to 
take the part of a doubting Thomas and spur sub- 
ordinates to amaze him with their superior per- 
formance. 


These considerations apply equally to the 
events that precede and follow the announcement 
of any new concept. Consider, if you will, the 
campaign used years ago by Kraft Foods in in- 
troducing Miracle Whip Salad Dressing where the 
public appetite was whetted for weeks before the 
product was introduced. It met with tremendous 
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acceptance. On the other end of the line, re- 
flect on the number of times where an idea that 
was almost rejected in the beginning finally 
gained acceptance by virtue of continuing efforts 
— all in accordance with premeditated plan. If 
we ever have nationwide prohibition again, this 
is how the "drys" will put it across. 


In the presentation and in the work that fol- 
lows to implement the program, the participants 
must understand what they are to do as precisely 
as it is possible to tell them. While it is man- 
datory that they understand the overall philosophy 
and objectives, this is not enough by itself. They 
must also understand what they will be doing 
during the implementation stage and how their 
work relates to that of others. This is no less 
important during implementation than it is at 
any other time, although I regret to say that 
this is slighted all too often. If you are to have 
a plan adopted and operating, you may as well 
accept the fact that putting a recommendation 
into being is more difficult than determining the 
direction initially. 


From my background as a management con- 
sultant, I can say humbly that there were very 
few times when I had an idea that was totally 
original; virtually every recommendation for 
change that I have ever made I heard from at 
least one place in the client organization. My 
performance was never heavily evaluated on the 
basis of my ability to get ideas for improve- 
ment, although that was important. Rather, it 
was rated on the basis of getting clients to take 
action. The former is like making first downs 
in football, but scoring involves getting action. 








Point four — Support your programs with 
specific steps designed to eliminate most per- 
sonal doubts: I have talked around this point 
before and segregate it only to discuss a tech- 
nique that I have found particularly effective in 
getting action. Almost every major recom- 
mendation that we make calls for changes in 
working habits and working relationships. Nor- 
mally, we then draw up revised organization 
charts and job descriptions and revise company 
manuals and procedures guides. I think these 
are all fine and should be done. 








I have found it advantageous to take one 
more step and prepare charts showing the way 
responsibilities will be distributed after the 
change is made. These charts supplement or- 
ganization charts, job specifications and pro- 
cedures manuals in an important way since they 
deal with activities that must be performed in a 
business. To be completely helpful, you should 
talk about such real activities as product line 
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planning, quality assurance, pricing, etc., and 
point out specifically what each man's responsi- 
bilities are. No man is as frustrated as a man 
with line experience put into a new job without 
being given clear understanding of what he now 
does and how "things" get done. 


The way I do this, although mechanics are 
unimportant, is to take a large piece of paper 
divided into squares and list the key activities 
that must be performed along the top and the 
job titles of the key executives down the side. 
Then, in the appropriate box, and in collaboration 
with the man involved, I write down the specific 
responsibility each man has for each activity. 
This helps to avoid conflicts, duplications, and 
omissions in coverage, and gives each key man 
(and me) complete understanding of what he will 
be doing. I commend this practice to you. 


Fifth point - Leave some anxiety in the pic- 
ture: I believe a certain amount of anxiety to- 
ward any change will always exist. If it cannot 
be eliminated, it should be controlled and al- 
lowed to work for some good ends. I have a 
Southern friend who describes this as "riding 
the devil your way."" I happen to be one who 
feels quite strongly that anxiety can be a power- 
ful force to get worthwhile programs accomplished. 
For example, fear of the consequences of failure 
can be a powerful goad to success. Think care- 
fully about how you can harness this natural re- 
action and you will add to your arsenal of weap- 
ons to get people to accept and act on your 
recommendations. 





And now, a word of caution and a charge. 
If you do not use the approaches I have outlined 
with thought and care, you will almost surely 
come to grief. But, thought and care are alone 
not enough. You must have other characteristics 
and qualifications if you are to be successful in 
getting action. Here are some of these charac- 
teristics and qualifications. 


1. You must have the intellectual honesty to 
think a problem through logically and analytically. 
Don't be mesmerized by persuasive powers and 
use them before you have a solid program. And 
do not let others stampede you into doing so. 


2. As industrial engineers and staffers with- 
out line authority, you must highly respect line 
management. I mean respect, not pay obeisance 
to. When you honestly respect something you 
will treat it properly. When you do not, you 
are in no position to properly persuade it to do 
anything. 


3. Your proposals must be sincerely and 
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objectively made, based on the soundest thinking 
that you can command. If your proposals are 
anything less than honestly made and for the good 
of your company, if you are bearing a subjective 
standard for yourself or some other individual, or 
if you have compromised an important principle - 
then using the tools I have described will surely 
get you into real trouble. These are the same for 
good as for evil and you have a professional re- 
sponsibility to use them only for good ends. 
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Earlier I pointed out the anomaly of resist- 
ance to change showing up in many places de- 
spite the fact that ready acceptance for change 
is deeply imbedded in the American way of life. 
Planned obsolescence works in motor cars and 
other fields too numerous to mention. The at- 
mosphere is such that we industrial engineers 
have tremendous powers to effect changes that 
strengthen our companies and, through them, our 
Nation. Let's use them advantageously and wisely. 
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From presentations at 1959 Ft. Wayne AIIE Chapter Conference 


MASTER CLERICAL DATA 


A New Approach to Clerical Work Measurement 


R. M. Crossan 
Executive Vice President 
Serge A. Birn Company, Inc. 


The subject of my talk today, Master Cleri- 
cal Data, can be very easily described. Master 
Clerical Data is nothing but a list of Standard 
Elements which we believe covers 95% of the 
non-creative manual activities performed by 
office workers, and an accompanying method for 
establishing standard times for machine opera- 
tions. Standards wise, we are, with MCD, ina 
position in which most of you have found your- 
selves at one time or another. You have de- 
veloped data rather steadily for the manual part 
of the operation but you have found it somewhat 


more difficult to arrive at a measurement of the 
machine. 


In the case of MCD, measuring machine 
times, is not a problem in technology. Where 
we must develop machine data, we find it fairly 
easy to do. The problem is simply that of 
waiting for the problem to come to one. 


The ordinarily enthusiastic analyst will re- 
spond immediately "Yes," when asked if he can 
measure office work with MTM. Undoubtedly 
he is right. MCD has proven it. There are, 
however, many differences between the meas- 
urement of office work and the measurement of 
factory work which are not readily apparent and 
which can lead to unnecessary difficulties if 
they are not understood and allowed for. This 
is not just another way of saying "our work is 
different,'' or "MTM will work in the factory 
because it was developed on drill presses, while 
office work is principally handling and manipu- 
lating papers.'"' These difficulties arise instead 
because of a basic difference in the purpose of 
office and factory work. 


The factory generally has as its purpose the 
producing of something that can be sold. The 
office has as its purpose, the producing of the 
history of that production, MCD has proven be- 
yond any doubt that the office worker accomp- 


lishes his job with the same motions and motion 
times as the factory worker. He is simply do- 
ing his job for an entirely different reason. 


In the measurement of office work, this can 
be both a tremendous advantage and a handicap. 
Let's consider an analogy in which MTM is not 
involved at all. Work sampling is generally 
recognized as a universally applicable technique 
since it involves nothing but the law of aver- 
ages and statements of probabilities. Applica- 
tion of work sampling to the office, however, 
involves completely different techniques and ap- 
proaches than in the factory. 


Again, this is due to the nature of office 
work. Much office work involves communica- 
tion between people (either verbal or written). 
Very little factory work requires it. Accord- 
ingly, when conversation in the factory is ob- 
served, a good bet is that it is a voidable delay. 
This is probably a good bet in the office as well, 
but it is certainly not a sure thing. The reasons 
for this should be obvious. A telephone is the 
city order clerk's machine—without it, he could 
not perform his job. Yet, how do you classify 
a telephone conversation, as observed in a work 
sampling study? Is the city order clerk taking 
an order? Is he checking a specification with 
the plant? Or is he talking to his girl friend? 
If he is checking a specification with the plant, 
how much of his conversation concerns the 
specification in question, and how much concerns 
the company bowling league or office picnic? 
Short of wire tapping, which is illegal, I know 
of no particular good solution to this problem. 


More or less similar difficulties surround 
work measurement in the office. To begin with 
taking as an office force all jobs from comptrol- 
ler or Treasurer to office boy—only about 50% 
of office work is measureable. I mean in this 
case, measureable from both an economic and 
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technical standpoint. Technically, any non- 
creative job can be measured. Economically. 
a great many can't. 


Where creative jobs are concerned, it is 
ridiculous even to try. Even on some non- 
creative jobs, you don't. For example, you 
don’t, in 99 cases out of a 100, measure the 
work performed by the Executive Secretary. Her 
particular job is to be available. She may have 
only one hour's work a day, but her value to 
the company is her availability at any given in- 
stant to do that one hour's work. It is prob- 
ably a waste of time for me even to mention the 
fact that you do not attempt to place Standards 
on the public relations men, the tax attorney, or 
the personnel director. There is no question in 
my mind but that we never will measure such 
activities. 


The first difficulty that we encounter when 
we attempt to measure office work is the office 
worker himself—not to mention his supervisor. 
Office workers do what they do principally be- 
cause of motivations entirely different from those 
of the factory worker. If they weren't different, 
they would be factory workers. Where factory 
workers sometimes insist on work measurement, 
office workers generally resist it unless it is a 
completely unobstructive technique that does not 
affront the "dignity of the individual.'' This vir- 
tually rules out time study in the office. Office 
supervisors, certainly to no lesser degree than 
factory foremen, tend to defend their employees 
before the work analyst. Probably, they are no 
better and no worse in this respect. As a rule, 
they have come up through the ranks in the of- 
fice just as the foreman has come up through the 
ranks in the factory, and their attitudes toward 
“outside experts" is about the same. If you have 
encountered this attitude in the factory, you know 
precisely what I mean. 


This whitecollar attitude generally limits, if 


not eliminates, the use of incentives in the office. 


If you contemplate a program of office measure- 
ment, you would probably be wise to limit your 
objectives to measured day work or measured 
labor budgeting for this reason. The exception 
to this is, of course, the mail order house of 
one kind or another. In such cases clerical 
work becomes the counterpart of factory work, 
and incentives can be and are readily applied. 
Oddly enough, incentives—or even measurement 
for that matter—are not widely used in the in- 
surance industry, which on the surface would 
appear to have about the same type of activities. 


Another adverse factor affecting the use of 
office standard is the nature of a great deal of 
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the measureable activity. Many office workers 
perform 8 or 10 distinctly different jobs and 
may perform them with varying frequencies from 
day to day. Consequently, the administration of 
office standards—keeping account of who did what 
—becomes an economically impossible task. 
This, in the factory, causes no particular prob- 
lem, because it is easy enough to count who did 
what. The result of the factory worker's effort 
is usually something you can see or feel. You 
can count it and you can identify it. But how 
do you determine economically who made what 
entry in a kardex file of 15 or 20 thousand 
items; or, for that matter, how many entries 
were made at all? The answer is—you some- 
times can't. Consequently, in developing his 
standards the office work analyst must depend 
for his frequency information on "what have we 
done before"'—rather than on "what are we do- 
ing now." 


This brings into the picture a very impor- 
tant positive factor for development of office and 
clerical standards. The office work analyst has 
at the fingertips something that is not available 
to the factory work analyst—a complete history 
of what was done, including quantity of work, 
methods by which the work was done, where, as 
a rule, only quantity information and sometimes 
not even this is available in the factory. 


This history is available to the office work 
analyst to assist him in the solution of the prob- 
lem of frequency. If he has done his work well, 
frequency is the only problem to be solved in 
establishing a performance standard. (This in- 
cidentally is true of factory and office both.) Let 
me elaborate on this point. I believe that in 
properly engineered data there is no such thing 





as a variable element. There are constant ele- 





ments which occur with variable frequencies. 
This may sound like an elegant point, but it is, 
in my opinion, extremely significant. Standard 
data containing no variables can be applied by 
solving only one problem—not what, or how fast, 
but how often. The problem of HOW OFTEN is 
emphatically more easily solved in the office 
than in the factory because of carbon paper, 
ditto masters, and mimeograph stencils. 


Because of these and other techniques of 
reproduction, the office work analyst has at his 
fingertips, (in the form of copies), a complete 
history of everything that has recently been 
done; when it was done; how it was done; how 
often it was done; and even if he wants it, who 
did it. With the exercise of a little ingenuity, 
he is rarely required to establish frequencies by 
observation. Instead, he pulls representative 
records of past operations from the files and 
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determines his frequencies, in many cases, with- 
out leaving his desk. A surprising number of 
frequencies can be determined by a simple tele- 
phone call to the statistical section of the data 
processing department. Perhaps an example 
would be in order: 


Let us suppose we are investigating a rou- 
tine machine billing operation. If my data has 
been properly developed for the billing machine 
in question, I am concerned with such questions 
as “how many characters typed?", "how many 
lines of typing?'"'", "how many tab key strikes," 
"how many price extensions?"", and "how many 
separate items per invoice?". There are others, 
but no matter. To determine these frequencies, 
must I sit in a billing department and look over 
the billing clerk's shoulder for 8 or 10 hours? 
Certainly not! All that I need do is call the 
central files—-ask for the files of all invoices 
for the months of November, April, and August, 
for example, and at my desk determine the above 
frequencies directly from this fund of history. 


If I wish to know what percentage of my in- 
coming orders are C.O.D., Cash Sales, or Pay- 
ment against Outstanding accounts (each proced- 
ure will involve a different number of manhours 
for processing) I simply pick up a telephone, 
call the sales department or statistical section 
and have the answer in less than 5 minutes. 
Such an approach is generally impossible where 
factory work measurement is concerned. 


There is one other area where office work 
measurement differs in degree, but not in kind, 
from factory work measurement. Office work 
measurement depends much more than does fac- 
tory work measurement on probabilities. I 
make this statement with some reservation, 
since it is my opinion that most of us do not 
realize to what extent we depend on probabilities 
even where highly repetitive operations are con- 
cerned. Let me emphasize this by making what 
may sound like a rather startling statement. 


Except on an operation involving only a few 
motions (and by a few I mean something less 
than fifty), it is highly unlikely that any opera- 
tor will ever in his lifetime perform his job in 
exactly the same way twice. Now, where we 
are talking about a highly precise tool of mea- 
surement such as MTM, this may sound like 
heresy; especially, in view of the statement 
that we have heard so many time "MTM both 
permits and requires an exact description of the 
method." I would be a great deal happier with 
this statement, and I believe it would be a great 
deal more realistic, if we said 'MTM both per- 
mits and requires an exact description of the 
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probable."' I would like to develop this theme a 
little more if I may. 


Let's consider a "short cycle" operation in- 
volving, say, 30 motions. This operation will 
include representative hand motions, a few lim- 
iting motion patterns and varying degrees of 
mental, muscular or visual control. Now, we 
know, for example, that our MTM performance 
times represent the averages of various ranges. 
We know, for example, that PSIE time of 5.6 
TMU is an average of observations from approx- 
imately 4 to approximately 7 TMU. In the true 
sense of the word "exact" then, to ask an oper- 
ator to perform a 30-motion operation exactly the 
same way twice in his lifetime would be asking 
him to perform 30 motions in exactly the same 
way within a range of possible performance 
times including limiting and combined motion 
complications, this would be asking him to do 
something the probability of which is on the 
order of 30 times 29 times 28 times 27 and so 
on. Perhaps you think I am being overly scien- 
tific with this analogy. In reply — I can only 
say if we are to use the word "exact," we had 
better use it exactly according to its meaning. 
Either that, or we must accept the fact that 
"exact" is only exact by comparison. 


In measuring office work, one either accepts 
this lack of exactness or gives up. Perhaps 
what I am trying to say is this — unless you 
are willing to accept the fact that no office 
worker will ever do his job as you have said he 
should and unless you believe that he will prob- 
ably do it "almost" as you say he should, office 


work measurement is a good field to stay away 
from. 


Actually, unless we accept this proposition, 
we are saying to the world "MTM is a more 
exact and more precise measuring device than 
any other in current use today by any other 
branch of the engineering profession."" Let's 
not kid ourselves for a moment on this score. 
The principle that I am talking about, that of 
"compensating errors" is fundamental to every 
branch of modern technology — even the study 
of sub-atomic particles if you wish. When you 
buy a modern automobile, for example, you are 
to some extent relying blindly on compensating 
errors to give you a serviceable car instead of 
a "lemon."' Compensating errors virtually 
guarantees that for every short connecting rod 
there will be a long piston — for every flat 
cylinder head, there will be a high block. By 
the same token, MCD assumes that for every 
"short" pickup, there will be a "long" aside. 


Now that I have introduced MCD directly 
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with this analogy, let me explain the procedure 
in greater detail. 


I have already told you what MCD is. My 
description — "a list of standard elements" — 
generally tells the story. There is one par- 
ticular feature of MCD, however, that I want to 
bring to your attention. This feature is our 
category of "general elements." 


To us, elements are of two types. There 
are elements which may be used anywhere in 
the office. They are common to many differ- 
ent kinds of work, and have general application. 
Therefore, "general elements."' All other ele- 
ments we class as "'special'' elements since 
they are used only in special situations or are 
peculiar to a particular activity. I mention this 
because the use of general elements is basic in 
all of our work measurement activities. The 
principal advantage of general elements is that 
they reduce the volume of data and tend to keep 
it manageable. 


I believe this was best expressed recently 
by a member of our staff when he said, "Stand- 
ard Data is only as good as your memory." To 
paraphrase this, let me say, "a standard ele- 
ment is no good if you can't find it.'' General 
elements, since they replace literally thousands 
of specific elements, help to solve this memory 
problem. In Master Clerical Data, for instance, 
two general elements "Pick up small easily 
grasped object" and "Pick up small difficult to 
grasp object"' combined with the general element, 
"Move small object aside,"' cover a good 10% of 
office activity. Certainly many other elements 
occur with them, but simply picking up and lay- 
ing things down occupies a good 10% of our of- 
fice force. If we choose to classify picking up 
as special elements, then we have "Pick up pen- 
cil, "" "Pick up eraser," "Pick up stapler," "Pick 
up staple remover," and so on, through as 
many things as there are to be picked up in the 
average office. I think the complication here is 
obvious. 


Where general elements cannot be used, a 
special element is synthesized. An example— 
"Tap space bar first time" or "Tap space bar 
each additional time."" The catalog of these 
elements, general and special, constitute Master 
Clerical Data or MCD. 


"Special"' elements generally are always 
found where machine operations occur. In this 
connection, you might be interested in seeing 
how we solved the problem of manual and elec- 
tric typewriter-key-stroke times. 
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In the passout material you have is a chart 
headed OT203 — Analysis of Manual typing 
times and accompanying motion patterns. 


This chart shows how we have analyzed the 
motions involved in making various kinds of key 
strokes, and how they were weighted by check- 
ing sample letters to arrive at an average key 
stroke time. 


This average key stroke, by the way applies 
only to routine correspondence. For technical 
reports on inter-office memos different fre- 
quencies are encountered and different key 
strokes times are required. 


Now a final word concerning the economics 
of MCD. Experience on every type of office 
activity -—- from the highly routine to the highly 
complex — shows that standards can be set at 
an average rate of 2.5 engineering days per 
person. This of course, is a broad average, 
but it holds up in practice. Its significance to 
us is that at this rate of average, measurement 
becomes practical on activities that in the past 
have been bypassed or ignored because sheer 
cost prohibited measurement. 
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The POSITIVE APPROACH TO WAGE INCENTIVES 
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INTRODUCTION Shop methods not standardized. 
Inadequate worker training. 
The principle of wage incentives is sound but Special rates. 
the practice in too many instances is not. Excessive allowances. 


Incorrect time and production reporting 
If we are to reap the full benefits from Non-co-operative incentive workers. 


wage incentive, we must remove the causes Insufficient industrial engineering man- 
of poor practice. power, and 


Weak management support. 





If this were an easy task, there would be 

very little need for our discussion today. This situation presents the industrial engi- 
neer with dilemma. 

Many of the factors that affect the op- 

eration of wage incentives appear to be 


He is responsible for correcting the 
beyond our control. 


wage incentive problems - yet the 
causes for most of the deficiencies 
Thus, we have grown accustomed to appear to be beyond his control. 
living with the headaches and poor per- 


formance of incentives. He may resort to selling programs in 


order to obtain the support and co-op- 
Wage incentives affect organization profits eration needed to eliminate the prob- 


and employee welfare to such a degree that lems, but, in most instances, this is 
we cannot afford to tolerate anything but not fully effective. 
the best performance. 


In addition to the known causes of de- 
In the "Positive Approach to Wage Incen- ficiencies, there may be others that are 
tives,'' we do not accept conditions as they unknown. These, too, will have to be 
are but find a way to correct the deficien- eliminated if peak wage incentive per- 
cies. formance is to be obtained. 


I have discussed wage incentive problems and 
their causes with many industrial engineers. 
Their experience has paralleled mine and I am 
sure is typical of the situation for many of you. 


Enlisting management support for correction of 
the known causes and determination and correc- 
tion of the unknown causes may best be solved 


by making an audit of the whole wage incentive 
system. 
At the top of the list are these problems:— 


The right kind of an audit permits view- 
ing wage incentives and their deficien- 
cies in their true perspective. 


Misuse of incentives 
Incorrect standards 
Inadequate maintenance 
Incomplete coverage Let us discuss what we should look for in an 
Indifferent shop administration, and audit. 

Too many grievances. | 


AUDITING INCENTIVES 
The problems originate from:— 





A wage incentive system is usually composed of 
Unsound wage incentive concepts. several individual plans. Although they are 
Faulty industrial engineering practices. alike in principle, they vary in detail and per- 
Policy established by poor past practices. formance. We must examine each incentive plan 
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as a separate unit and let it stand or fall on its 
own merits before attempting to evaluate the 
total system. 


Management expects incentives to increase 
production and reduce costs. 


a. The incentive workers expect to be paid 
fairly for their extra effort. 


If an incentive plan favors either group, 
it does so at the expense of the other 
group and, in the long run, the interests 
of both groups will suffer. 


(1) We must not lose sight of this fact 
while making the audit. 


I suggest we use the following questions to guide 
us in our auditing: — 

1. Does the incentive plan increase produc- 
tion? 
Does the incentive plan reduce costs? 
Does the incentive plan pay people fairly? 


2. 
3. 


We will discuss each question in turn. 


First the question—Does the incentive plan in- 
crease production? 


The increase in production output over that 
which could be obtained with a day work pay- 
ment plan is the base and justification for in- 
centive premium payment, except in the rela- 
tively few instances where the purpose is to 
reduce spoilage, increase raw material yield, 
or similar advantage. When we audit incentive 
plans to determine whether the production in- 
crease is up to expectations, we should also 
examine the method of production measurement 
to determine that it truly indicates worker per- 
formance. We should be on the look-out for 
machine or conveyor paced operations on which 
the workers have very little or no control over 
production output. 


Incentives are not justified if their purpose is 
to increase production and they do not do so. Yet 
many installations have been in the mistaken 
belief that, because incentives paid off on one 
type of work, this should also be true for other 
work. 


We should also be on the look-out for operations 
whose production output is determined by that of 
an associated operation because direct measure- 
ment is not possible—if there is not a direct 
relationship in the production rates of the two 
operations, it is possible that incentive premium 
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may be paid without a corresponding production 
increase. 


The accuracy of time and production reporting 
plays a big part in the measurement of produc- 
tion performance. Incorrect reporting may go 
unnoticed if periodic audits are not standard 
practice. When we seek the answer to the ques- 
tion—Does the incentive plan increase production?, 
we should assure ourselves that the production 
figures are reliable. 


The second question was — Does the incentive 
plan reduce costs? 


The difference between incentive cost and the 
estimated cost for operating under a good day 
work system is usually considered the cost re- 
duction contributed by incentives. If we estab- 
lish a standard expected cost reduction percent- 
age, we have a means whereby we can estimate 
the loss caused by a plan that is not performing 
up to expectations. If we want to brag about 
incentives, we can talk about the cost savings. 
If we want to enlist help in improving incentives, 
we should talk about reducing the losses. 


It is obvious that we should charge against the 
cost reductions attributed to incentives, the cost 
of installation and maintenance, but we frequent- 
ly overlook the hidden costs of industrial rela- 
tions problems and method improvement handi- 
caps that accompany incentives. Hidden costs 
may cancel out the measurable savings and 
should not be ignored just because they are dif- 
ficult to find and measure. Hidden costs that 
cannot be isolated and billed directly to a single 
plan, should be charged against the total cost 
reductions credited to the whole system. 


Our final question—Does the incentive plan pay 
people fairly? must be asked from the view- 
point of the incentive worker. 


Too often we look at earnings averages and, if 
they appear to be in line, we stop there. The 
individual incentive employee is not interested 
in averages, no matter how fair they look to us. 
His concept of fair is based on what he makes 
from one job to another and the relation of his 
total earnings to other employees. Fair pay 
requires that each individual employee receive 
an incentive premium in proportion to his extra 
effort — no more — no less. 


Overpayment is a more serious problem than 
underpayment. Low incentive standards are 
usually increased by pressure from the employ- 
ees. High incentive standards are so difficult 
to adjust that they are likely to go unchanged. 














FEATURE IV 


Incentive employees feel that it is unfair for 
their fellow workers to ride the "gravy train" 
when they cannot. Their confidence in manage- 
ment fairness is shaken and they will take what- 
ever action they believe is necessary to protect 
their own interests. They may restrict produc- 
tion on jobs with high standards. They may 
restrict production on all their work if they be- 
lieve that other incentive employees do not have 
to work as hard as they do, yet make substan- 
tially more incentive pay. 


If incentive employees as a group are overpaid 
in relation to the day work employees, the pace 
of the day workers may be affected for they, 
too, feel that they are not being treated fairly 
in relation to their fellow incentive workers. 
This productivity loss is an indirect incentive 
cost. 


Obtaining correct time and production reports 
from employees is always difficult. It may be- 
come a serious problem when incentive employ- 
ees feel that they are not fairly paid, for they 
are likely to feel justified in falsifying the fig- 
ures. 


Employee dissatisfaction with the fairness of in- 
centive pay may go beyond its effect on produc- 
tion. Employee may resist methods improve- 
ments and be non-cooperative in maintaining 
quality, reducing spoilage or providing proper 
care of machine tools. Employee relations 
suffer and sometimes the situation becomes so 
critical that it leads to strikes. Handling the 
additional wage incentive and employee relations 
problems takes management time away from 
constructive work. Management, to avoid addi- 
tional employee relations problems, may feel 
compelled to hold up methods improvements, 
new machines and processes that would reduce 
costs. These interferences are hidden wage in- 
centive costs. Thus, it is apparent that fair pay 
is of equal importance to both management and 
workers and is vital to successful wage incen- 
tives. 


OBJECTIVE APPRAISAL 





In developing a plan for auditing and improving 
incentives, I believe we should consider the fol- 
lowing features: — 


First: That we must be on guard not to ration- 
alize our current position. We must keep our 
personal feelings and prejudices in the back- 
ground. 


Second: We should be willing to consider using 
other types of wage payment plans when a defi- 
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cient incentive plan cannot be revised to meet 
the three tests of good incentives. 


Third: That operating management should par- 
ticipate in the audit and evaluation of improve- 
ment proposals. Wage incentives have such an 
effect on productivity and costs that it is to the 
best interests of operating management to help 
improve them. Their specialized knowledge and 
different viewpoints are particulary valuable in 
determining the operating problems and the mag- 
nitude of the hidden wage incentive costs. Be- 
cause of their participating in the audit and ap- 
proval of improvement proposals, they will give 
their full support at the time the improvement 
revisions are made. 


I call this approach to auditing and improving 
wage incentives—''An Objective Appraisal.'' Ap- 
praisals have to be tailor-made to fit each or- 
ganization's specific conditions, however, the 
overall procedure is the same for any appraisal. 


In the first step, we collect all the pertinent 
facts that will enable us to audit the incentive 
plans individually and collectively. 


We talk to workers, foremen and managers to 
obtain their opinions. We are interested, at this 
stage, in what people think, not whether we think 
their beliefs are correct. Evaluation of opinions 
and development of a plan for correcting wrong 
beliefs is at a later stage in the appraisal. 


We then prepare a performance record for each 
of the incentive plans. Included are the produc- 
tion and earnings figures both averages and ex- 
tremes. Problems such as poor incentive cov- 
erage, excessive allowances, special rates and 
incorrect time and production reporting are re- 
corded. Clerical time for the routine computa- 
tion of incentive earnings and productivity rec- 
ords are estimated and recorded for later use in 
determining incentive plan costs. The number of 
people covered by the plan and an estimate of in- 
dustrial engineering manpower required for plan 
maintenance is also included for later determina- 
tion of costs and excessive maintenance. 


In the second step, the collected data is analyzed 
and the performance for each of the plans and 
the entire system is evaluated. 


Evaluation of each plan's performance is largely 
a matter of good judgment. The three tests of 
good incentives will serve as a guide. We must 
be careful not to overlook charging all incentive 
costs against the direct cost reduction. Listing 
the deficiencies aids the evaluation and helps later 
in developing the improvement proposals. 
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When we have completed the evaluation of the 
individual plans, we are in a position to evalu- 
ate the system as a whole. Our most difficult 
problem is estimating the hidden costs that 
could not be charged against the individual plans. 
The estimate will not be very accurate, however, 
a guess is better than ignoring the cost of in- 
dustrial relations disturbances and the losses 
encountered because methods improvements were 
held up by incentive problems. If incentive 
earnings are so far out of line that the day 
workers have reduced their pace below that ex- 
pected, because they feel they are not treated 
fairly, an estimate should be made of the loss. 


Next, the cost reductions for all the plans in the 
system are totalled and compared to the total of 
the hidden costs and day work pace losses. If 
the cost reduction total exceeds the losses, in- 
centives are paying their way. This is usually 
the case, but when it is the other way around, 

it is time to consider a change in the wage pay- 
ment system. If the wage incentive system is 
repaying its cost, we should then determine the 
loss that occurs due to its falling short of ex- 
pectations. This is the profit loss caused by 
the shortcomings of the system and is also the 
cost reduction we hope to achieve by making the 
improvements. This figure can be quite sub- 
stantial, even for what is thought to be a rea- 
sonably good wage incentive system. 


In the third step, we develop proposals for im- 
proving the wage payment system. 


Our analysis step has told us what is wrong with 
each of the plans. Now we must determine what 
should be done to improve each one. We may 
find that some plans need only maintenance work 
to bring them up to date — others may need 
complete revision and there may be a few plans 
that should be replaced with a different type of 
wage payment. When the choice between com- 
plete revision and replacement with another type 
of wage payment plan is not clear cut, alternate 
proposals should be made. 


Proposals should also be made for correcting 
the causes of wage incentive problems that are 
not inherent in the incentive plans. Examples 
are: unsound incentive concepts; shop methods, 
special rate and allowance practices; and poor 
time and production reporting. 


At this stage in the appraisal, it may be found 
that the whole incentive system has deteriorated 
to the point that rebuilding it will take too long 
or still not provide good incentives. We may 
not want to believe that such a situation could 
arise, but, if it does, we should not hesitate to 
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include in our proposals recommendations for 
changing over to a more suitable wage payment 
system. 


The fourth step is evaluation of the improvement 
proposals. Here we receive the assistance of 
key management men. The size of the job 
should determine who these men should be. 


If the proposals cover only a few operations, 
then the appraisal team need include only the 
heads of the departments involved. If policy is 
involved, then the industrial relations department 
should have a representative. If the proposals 
are plant wide in their scope, the appraisal team 
should include the top men who have the author- 
ity to make major decisions. Examples are:— 


General Manager, 

Division Manager, 

Superintendent, 

Production Scheduling Manager, 

Industrial Relations Manager and, of course 
The Industrial Engineering Manager. 


The appraisal team must weigh the advantages 
and disadvantages of the alternate proposals 
considering for each wage plan such items as:— 
Costs, Operational advantages and disadvantages, 
Fairness of pay to employees, and Industrial Re- 
lations problems. If major changes are to be 
made in the wage payment system, the team 
would also determine the best method for ob- 
taining employee acceptance. 


The last step is to make the improvements that 
were accepted in the evaluation of the proposals. 


The wage payment plans are revised, the organ- 
ization conditioned for the changes and the im- 
provements put into effect. The major portion 
of the work is technical and is the responsibil- 
ity of the industrial engineer. Conditioning the 
organization for the changes and obtaining ac- 
ceptance is the joint responsibility of industrial 
engineering and the operating management. Par- 
ticipating in the appraisal insures management 
recognition of their share in this responsibility. 


The contribution of the objective appraisal tech- 
nique does not end with the correction of the 
wage incentive deficiencies. There is a better 
understanding by the management group of the 
wage payment system's effect on overall profits, 
and the reasons why the system may fall short 
of its potential. Management support in the fu- 
ture is assured. 
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SELLING MANAGEMENT ON AN APPRAISAL 





You may wonder how you are going to get the 
operating management, who are busy with pro- 
duction and cost problems, to participate in 
solving incentive problems when incentives are 
generally thought of as an industrial engineer- 
ing responsibility. It is true that the industrial 
engineer is responsible for installation and main- 
tenance but the operating management is respon- 
sible for their use. I believe the main reason 
for the failure of operating management to give 
their full support to incentives is that they 
sometimes view incentives as a necessary evil 
rather than one of their profit tools. It is up 
to the industrial engineer to change this attitude. 


We are not going to get management interested 
in participating in an appraisal by just telling 
them that the problem is serious enough to war- 
rant their devoting time to its solution—they 
have to be shown. If we carry out the data 
collecting and auditing steps of the appraisal and 
present the results to management, we should 
have very little trouble in arousing their inter- 
est. When you talk about reducing profit losses, 
you are talking their language. 


REPLACING INCENTIVES WITH OTHER WAGE 
PAYMENT PLANS 








One aspect of an objective appraisal that may 
be of concern to you is my frequent reference 
to the replacement of incentive plans with other 
more suitable plans. 


We have grown so accustomed to working with 
incentives and their problems that it may be 
difficult for us to visualize working with any 
other form of wage payment. Each type of 
wage payment has advantages and disadvantages. 
For most situations, the advantages of good 
wage incentives outweigh the disadvantages. 
However, there are some industries, plants or 
types of work where the disadvantages of incen- 
tives outweigh the advantages, because of the 
nature of the work or the working conditions. 
Incentive plans that paid off when they were in- 
stalled may not do so on the same type of work 
today, because conditions have changed. We 
must recognize these possibilities and be willing 
to change our form of wage payment plans if 
such a change will lead to higher profits and 
better relations with our production workers. 


Obtaining employee acceptance for a change in 
the wage payment system may be difficult, but 
should not stop us from presenting a proposal. 
Employee acceptance to a large degree depends 
on the way the proposal is presented. Employ- 
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ees are just as capable as management in weigh- 
ing advantages and disadvantages of alternate 
wage systems, providing they are properly in- 
formed. To obtain employee co-operation, we 
have to earn it by presenting the reasons for 
the change, backed up by the supporting facts. 
If the proposal is fair to the employees as a 
group and they are convinced that we have laid 
all our cards on the table and held nothing up 
our sleeve, they can be surprisingly understand- 
ing and co-operative. 


Don't let the fear of non-acceptance by employ- 
ees prevent you from making proposals for 
changing over to a better form of wage payment. 
If the proposal is not accepted, the effort is still 
worth while because there will be a better under- 
standing and tolerance of the shortcomings of the 
existing wage system by both management and 
employees. 


We have a choice between several different types 
of wage payment systems for replacing ineffec- 
tive wage incentives, however, measured day 
work appears to be the most popular. It is a 
middle of the road plan combining some desira- 
ble features of both day work and wage incen- 
tives but, like all wage payment plans, it has 
shortcomings. Because measured day work is 
so often used as a replacement for unsuccessful 
wage incentives, we will briefly review its fea- 
tures. 


MEASURED DAY WORK 





Measured day work combines the performance 
measurement feature of wage incentives and the 
hourly rate feature of day work. The method of 
performance measurement and determination of 
the hourly rate varies with the application. In 
some systems, a single hourly rate and a pro- 
ductivity bonus is given for each type of work. 
In others, there are several hourly rates for 
each type of work, rate changes are made in ac- 
cordance with employee performance. Employee 
performance is measured by periodic merit rat- 
ing. Merit rating is based on factors such as 
quality of work, versatility, dependability and 
productivity. 


Time standards are used for the measurement 

of productivity as in wage incentives, but more 
emphasis is placed on the foreman's responsi- 
bility for maintaining productivity. It is desir- 
able to have accurate time standards, however, 
inaccuracies do not create the serious problems 
that would occur with wage incentives. Employee 
productivity figures are totalled for long periods 
between hourly or bonus rate changes, thus the 
effect of inaccurate standards, if they are 
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reasonably consistent, is averaged out. The 
same is true for productivity control figures. 


The advantages of measured day over wage in- 
centives are: 


1. The payment method and computation of 
earnings is easier to understand. 

2. Employees like the steady pay, the fluctua- 
tion that is the nature of wage incentives is 
eliminated. 

3. The foreman is closer to his employees be- 
cause he assumes more responsibility for 
maintaining productivity. 

4. Time standards can be changed with very 
little, if any, opposition from employees. 

5. Employees are not so likely to resist method 
changes and are inclined to co-operate be- 
cause of the effect on their merit rating. 

6. Time lost by both management and employees 
because of production standards grievances is 
greatly reduced. . 


Measured day work has two major disadvantages 
when compared to wage incentives. 


1. The potential production output for most types 
of man paced work is lower for measured day 
work than for wage incentives. However, 
there is likely to be very little, if any, dif- 
ference between the two plans for machine or 
conveyor paced operations. 


2. The faster working employees are not paid 
directly in proportion to their efforts. This 
presents more of a problem on man paced 
work than for machine or conveyor paced 
operations. 


Measured day work is not the ideal wage pay- 
ment system but neither are wage incentives. 
The biggest asset of measured day work is the 
promotion of better relations and co-operation 
between employee and employer than is possible 
with wage incentives. This feature has a 
marked effect on overall organization costs and 
profits and can be the deciding factor in a choice 
between the two wage payment systems. 


SUMMARY 


Good wage incentives increase production, reduce 
costs and pay people fairly. Poor wage incen- 
tives decrease profits and endanger employee 
welfare. Relatively few wage incentive systems 
operate at peak performance because many of 
the causes of the deficiencies are either over- 
looked, taken for granted as the nature of in- 
centives, or considered beyond control. 
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The "Positive Approach to Wage Incentives" does 
not accept conditions as they are but finds a way 
to correct the defects and obtain peak perform- 
ance. I have suggested the "Objective Appraisal" 
technique as one way to achieve this goal. 


The discussion of the three test questions for 
good incentives has illustrated the importance of 
requiring each incentive plan to stand or fall on 
its own merits. Judging the contribution of in- 
centives for the system as a whole without first 
minutely examining each unit can only lead to 
continued incentive misapplication, non-discovery 
of unknown defects and hidden incentive costs. 


Wage incentives are not suited to all types of 
work and working conditions. When greater 
overall benefits can be obtained with other forms 
of wage payment, we should not ignore their use 
just because we have the incentive habit. 


Many of the causes for poor wage incentive per- 
formance are outside the control of industrial 
engineering, therefore, it is essential that the 
operating management realizes the need for their 
assistance in eliminating these causes. The 
"Objective Appraisal" technique helps solve this 
problem. Through management participation in 
the appraisal, they become intimately acquainted 
with the causes for poor incentive performance 
and the adverse effect on profits, if corrective 
steps are not taken. This assures full support 
for correcting the incentive deficiencies and fu- 
ture maintenance of the system. 


As industrial engineers, you are responsible for 
the proper functioning of wage incentives. You 
are not absolved from that responsibility be- 
cause the causes of poor performance appear to 
be beyond your control or are unknown to you. 


If you have a disturbing doubt that incentives, in 
your organization, are not performing at their 
best, may I suggest that you resolve that doubt 
by making the auditing steps of an objective ap- 
praisal. 


If you know that your organization has serious 
incentive problems but have not been able to 
arouse management interest in correcting the 
defects, I suggest you make the auditing steps 
of an objective appraisal to determine the profit 
loss. If the profit loss is substantial, you should 
have little difficulty in appealing to management to 
go the whole route of an objective appraisal. 


Let us follow through on our conference theme 
and Bridge The Gap Between Incentives And 
Greater Profits With An Objective Appraisal. 





TIME FORMULA I 


CRIMPER STANDARDS 
by 


Peter N. Carter 
A. T. Kearney & Company 





Coverage: area and places them in the positions indicated 


in sketch #2. After the pieces are crimped, 
an inspector inspects them on the stock table 
and removes them to a truck. 


The following set of standards cover the op- 
eration of crimping a piece of cloth and a 
piece of leather together in a double lip 
molding to form an automotive door panel 
cover. Because there has not been an op- 
portunity to observe the entire range of 
sizes and conditions which exist, these stand- 


ards will apply only to the following materi- 
als: 


The actual crimping operation is as follows: 


1. The operator takes approximately 40 mold- 
ings from the stock box and places them on 
the crimper table. 





2. The operator takes approximately 30 to 40 
pieces of sidewall and places them on the 
crimper table, folding them back over the 
jig on the table so that the moldings are 
visible. 


Cloth: Either mohair, texture cloth, or 
broadcloth. 
Length varying from 10 to 50 inches. 
Width varying from 18 to 20 inches. 


Leather: Normal gauge imitation leather 3 
stock used in making door panels. 
No specifications are available as 
to possible range of gauges or stiff- 
ness of material which fits this 
classification. 
Length varying from 10 to 50 inches. + 
Width varying from 5 to 9 inches. 


- The cloth is crimped to the molding by 
placing a molding in the crimper die, in- 
serting the edge of a piece of sidewall in 
the molding, holding it in place by means 
of the die pins, and tripping the press. 


- When all 40 pieces have been crimped the 
pile is turned over to bring the other edge 
of the molding into position for crimping. 
Half of the stock of crimped pieces are 


then removed to the stock table behind the 
operator. 


Moldings: Standard double lip moldings either 
single bead or 3 bead type. Cross 
section as shown in sketch #1. 
Length varying from 8 to 48 inches. 


5. The leather is crimped to the molding and 


Equipment: cloth in the same manner as the cloth. 


Chicago Steel Brake Press — Model 254 6 


—_ 





Ram is 50" in width limiting the molding 
length to a maximum of 50". Dies to hold the 
molding are custom made to fit the molding 
contours. The pins which hold the cloth and 
leather are quickly adjusted for the proper 
molding length by loosening and tightening set 
screws. Two stock tables are used for each 
work place. The dimensions and locations of 


the brake press and stock tables are shown in 
sketch #2. 


Method of Operation: 


A stock man brings sidewall material, imita- 
tion leather and boxes of moldings to the work 


26 


- When 20 pieces have been crimpea, the 
completed pieces are placed on the stock 
table in the rear of the operator; the re- 
maining stock of 20 pieces is then brought 
back to the table and crimped, then are 
placed on the stock table and the cycle is 
repeated. 


Derivation of Normal Time 


All element times have been derived from MTM 


studies using the basic normal times for the 
motions observed. The prescribed motion 
pattern for each element and the normal times 
for each are as shown in the following element 
breakdowns and tables. 


—_ 


TIME FORMULA I 


Allowances: 2. Foreman instructions. 
3. Changing crimper die for length of molding. 

A job allowance of 15% of the basic cycle time 4. Making out time and production report. 
has been allowed on all element times. This 
allowance was determined from time study and An allowance of 10% of the basic cycle 
includes all lost time normally encountered in time plus the job allowance has been made 
the operation with the exception of machine to cover necessary personal and fatigue 
breakdowns lasting more than 6 minutes per requirements. 


occurrence. Specifically this allowance covers 
such items as: 


1. Operator repairing improperly crimped 
cover. 
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MIM ELEMENT ANALYSIS MIM ELEMENT ANALYSIS 




















Part Nome. Part No. Port Name Part No. 
Oper. lewa ather . No. Oper. Nome Cri Sidewall & Leather to 2 Vera aa 
Operator___ Moulding No. Analyst Date Operator. No, Anolyst___ing Date. 

DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND ] F \woTion | Tey motion) F | DESCRIPTION - RIGHT HAND 








- rT 
F \moTion | Tau | moTION| F 


OESCRIPTION - LEFT nAnD 














AT. Kearney & Company 





MIM ELEMENT ANALYSIS MIM ELEMENT ANALYSIS 























Part Nome, i, ES Part No. 
Oper. Nome Crimp Sidewall & Leather to Double Tip Mould-per, No. ________ Oper. Nome_Crimp Sidewall & Leather to Double Lip MouldOper. No. 
Operator. No. Analyst. ng Date. Operator No Anolyst___ing Date. 
OESCRIPTION - LEFT HAND F |\moTion | THu | mOTION| F DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND | F |moTION| Tau |moTION| F DESCRIPTION - RIGHT HAND 


IU. Pick up & position leather bn ping & mlfig. It 


=... an 
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MIM ELEMENT ANALYSIS MIM ELEMENT ANALYSIS 
Part Part No. Part Part No, 
Oper, Nowa CPIM SYSGVETT-E-LeaeheF Eo DOUBTS LIP HOUIT Oper, No. "None Citap Sidevall & Leather to Dauble Lip MouldOpe No. 
No Analyst_____ 10g Date 


) ot No. Anolyst____10g Date_ 


























OESCRIPTION - LEFT nanD ton) THU ton) F DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT nano ton} TH jon| F DESCRIPTION - RIGHT HAND 





Table I Table II 
Element II - Pick up cloth and insert in moulding on pins Element V - Turn cloth and moulding assemblies around 
Motion 4 - Sav ee “- ° . Motion 1 - Reach to middle of wee a 
M CL- B where L = length of mouldi: - hands are L = length of mouldi 
about 6" apart, Cloth is 3" R (L+3 -4) 8B . ” 
longer than moulding z 


Motion 4 & 6 - = crimped assemblies up and lay crimped assemblies 

own. 

Motion 9 - Eye travel to second pin 
15.2% L 





L = length of moulding 
.. where L = length of moulding AaxM (.t3 +dJe2g 
B/C Mohair L-3 B/C Mohair RGts -4)8 Ax (443 +4) 82 @ 
L Constant Constant M B ET Total Total L Constant a2 Total 
10 114.2 118.2 6.3 6.1 126.6 130.6 10 45.4 4.7 35.6 85.7 
12 bd pe 7.4 7.3 128.9 132.9 12 bad 5.8 36.9 88.1 
14 5 ’ 8.5 8.5 131.2 35.2 14 4 7.1 38.2 90.7 
16 7 = 9.3 9.7 133.2 137.2 16 » 4 8.2 39.5 93.1 
18 ne se 10.2 10.9 135.3 139.3 18 “4 9.0 40.9 95.3 
20 v4 7 11.1 pi | 137.5 141.5 20 id of 42.2 97.3 
22 “ be 11.9 13.4 139.5 143.5 22 Kd 10.5 43.5 99.4 
24 2 bi 412.5 14.6 141.3 145.3 24 = 11.2 44.9 101.5 
26 > Meg 13.4 15.8 143.4 147.4 26 pu 11.9 46.2 103.5 
28 be a: 14.0 17.0 145.2 149.2 28 ° 12.6 47.5 105.5 
3x0 2 26 14.6 18.2 147.0 51.0 va 13.1 48.9 107.4 
32 a pi 15.2 19.5 148.9 152.9 32 x 13.8 50.2 109.4 
4 = = 15.8 20.0 150.0 154.0 4% = 14.5 51.5 111.4 
% “9 wd 16.4 20.0 150.6 154.6 wd 15.3 52.8 113.5 
38 = x4 17.0 20.0 151.2 155.2 38 = 16.1 53.2 114.7 
40 _ ni 17.6 20.0 151.8 155.8 40 ba 16.8 54.5 116.7 
42 = = 18.2 20.0 152.4 156.4 42 ” 17.6 55.8 118.8 
44 - . 18.8 20.0 153.0 157.0 " 18.3 56.2 119.9 
46 ba ve 19.4 20.0 153.6 157.6 46 bai 19.0 57.5 122.9 
48 = os 20.0 -0 2 158.2 48 a 19.7 58.8 123.9 
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Table III Table IV 
Element X - Pick up and position leather on pins and in moulding lip Element XI - Smooth out leather in moulding 
Motion 3 - Move leather to left hand with right hand Motion 1 - Reach near center of leather 
L = length of moulding RCL )B 
Mm (4t3+0)A 2 L = length of moulding 
Motion 5 - Carry leather to pin with left hand 
> 2 RE OF Gentting Motion 3 - Smooth out leather 
M (443) B MCL_ 
Motion 9 - Eye travel to right hand pin . ho DE af ceteing 
ET = 15.2 X £43 L = length of moulding 
a 
RCL )B MCL )B 
L 2 2 Constant Total 
L+3.+ l+3 
L Constant m( 2 WA " (148) ET Total 8 Ly 24 0 = ; 
10 112.9 13.6 9.7 7.9 144.1 14 9.3 9.7 ; 19.0 
12 " 14.4 10.6 9:1 147.0 16 10.1 10.6 - 20.7 
14 " 15.2 11.5 10.3 149.9 18 10.8 11.5 ve 22.3 
16 " 16.0 12.2 11.6 152.7 20 11.5 12.2 . 23.7 
18 " 16.8 12.8 12:8 155.3 22 12.2 12.8 | 
20 " 17.6 13.4 14:0 157.9 24 12.9 13.4 7 - 
22 " 18.4 14:0 15.2 160.5 26 13.7 3-8 . =. 
24 " 19.2 14.6 16.4 163.1 28 14.4 14.6 =? 
26 " 20:0 15.2 17.6 165.7 30 15.1 15.2 ‘ =2 
28 " 20:8 15.8 18.9 168.4 32 15.8 15.8 : a6 
30 " 21.6 16.4 20:0 170.9 34 16.5 16.4 ; ag 
32 " 22.4 17.0 20:0 172.3 36 17.2 17.0 . qe 
34 " 23.2 17:6 20:0 173.7 38 17.9 47.6 vs =e 
36 " 24.0 18.2 20:0 175.1 40 18.6 18.2 . oe 
38 " 24.7 18.8 20:0 176.4 42 19.4 18.8 8 
40 " 25.5 19.4 20:0 177.8 44 20.1 =>.¢ " a 
42 " 26.3 20:0 20:0 179.2 46 20.8 9.9 a ee 
4 " 27:1 20:6 20:0 180.6 48 21.5 20.6 42.1 
46 ° 27.9 ye 20.0 182.0 
48 = 28.7 21.8 20.0 183.4 
Table V Sample Calculation 
Element XVII - Stock cloth on crimper table 
D42 4 Door Custom Front Door - Broadcloth 
a" _— Si a li i Mouldings 34 1/2" long - newspaper wrapped 
lotion 6 - Move cloth w e an 
Element Source TMU, 1 TMU, 
Motion 9 - Move cloth to table =—<—<= we Tufoce oec/eycle ips 
These moves are each half of the total move from I Pickup and position moulding 
the stock table to the crimper table in crimper Constant 73.0 1 73.0 
II Pick up cloth & insert in 
moulding & on pins Table I 150.2 1 150.2 
axm (L+3) B 25 + L = length of moulding III Press controls & crimp Constant 81.5 1 81.5 
& IV Dispose finished piece on 
crimper table Constant 42.2 1 42.2 
V Turn cloth and moulding 
assemblies as ¥ . Table II 111.9 1/40 2.8 
VI Remove stack of 20 crimpe 
L Constant axM (422) B25 # Total cloth assemblies to stock 
——— stantial table Constant 89.5 1/40 a2 
10 130.9 28.4 3459.3 VII Fold back crimped cloth on 
12 sam 30.4 161.3 4 Constant 66.9 1/20 3.3 
14 sel 32.4 163.3 VIII Bring 20 crimped cloth assemblies 
16 " 34.2 165.1 from stock table to crimper Constant 90.8 1/40 2.3 
18 Ss 35.6 166.5 IX Pick up and position moulding 
20 ad 36.8 167.7 and cloth in crimper Constant 89.1 1 89.1 
22 5 38.2 169.1 X Pick up and position leather 
24 a 39.6 170.5 on pins & in moulding Table III 174.1 1 174.1 
26 = 40.8 171.7 XI Smooth out leather in 
28 w 42.2 173.1 moulding Table IV 33.2 1 33.2 
30 tad 43.6 174.5 XII Press controls and crimp Constant 81.5 1 81.5 
32 “ 44.8 475.7 XIII Dispose finished piece on 
34 sed 46.2 377.1 crimper table Constant 42.2 1 42.2 
36 Le 47.6 178.5 XIV Move finished pieces to 
38 " 48.8 179.7 stock table Constant 199.5 1/20 10.0 
40 = 50.2 181.1 XV Stock mouldings on crimper 
42 " 51.6 182.5 table(newspaper wrapped) Constant 447.8 1/40 22.2 
44 " 52.8 183.7 XVII Stock cloth on crimper 
re - 54.2 185.1 table Table V 177.4 1/40 4.4 
7 55.6 186.5 
Total 803.2 


803.2 TMU X .00001 Hrs/TMU X 1.15 X 1.10 - .01016 Hrs. per piece 
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SUMMARY OF STANDARDS 
CRIMP DOUBLE LIP MOULDING TO CLOTH & LEATHER 


PIECES PER HOUR 





BROADCLOTH MOHATR 
LENGTH MOULDINGS MOULDINGS MOULDINGS MOULDINGS 
OF NEWS PAPER TISSUE NEWSPAPER TISSUE 
MOULDING WRAPPED WRAPPED WRAPPED WRAPPED 
10 108 108 108 108 
12 107 107 107 107 
14 106 106 106 106 
16 105 105 105 105 
18 104 104 104 104 
20 103 103 103 103 
22 103 102 102 102 
24 102 102 102 101 
26 101 101 101 101 
28 100 100 100 100 
30 100 99 99 99 
32 99 99 99 99 
34 99 98 98 98 
36 98 98 98 98 
38 98 97 98 97 
40 97 97 97 97 
42 97 97 97 96 
44 97 96 97 96 
46 96 96 96 96 
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STANDARD DATA 


Sign Plate Engraving 


by 


Richard Depastina 
Westinghouse Electric Corporation 


For some time there has been a need to 
establish a standard for performing engraving 
operations on sign plates at the Headquarters 
Manufacturing Laboratory. The type of work 
involved at the lab consists of designing and 
building special equipment for our operating di- 
visions and, as such, involves the making of a 
large number of sign plates having special 
markings. 


A preliminary analysis indicated that the 
majority of the total time spent for engraving 
is for setting up each sign plate and it was de- 
cided to use MTM to establish a standard for 
this completely manual operation. There is 
also a considerable amount of similar opera- 
tions, other than engraving, that a time stand- 
ard of this type could be applied. 


The following code has been set up to give 
us a numbering system for Standard Data Sheets 
that will be uniform for the Headquarters Divi- 
sion. It has been designed to identify the divi- 
sion, the department and the operation. 


Example - HED - E5 


H - Stands for Headquarters 
ED —Stands for Equipment Development 
Department 
E - Stands for Engraving 
5 - Stands for the 5th element 


The Standard Data attached will be applica- 
ble to micarta and brass sign plates, ranging in 
sizes from 1" x 4" x 1/16" tk. to 3" x 10" x 
1/16" tk. inclusive. When a Standard Data 
Sheet is revised for any reason, it should be 
marked "revised" under the specific code num- 
ber and one copy of the old data sheet should 
be retained for reference. 


The variations in the range of sign plate 
sizes requires a separate set-up in cases when 
the width is increased or decreased by 1" and/or 





when the length of the sign plates exceed 6". 





This involves the method of clamping as speci- 
fied by the machine manufacturer. 








The variations that will exist in accordance 
with the clamping arrangement are as follows: 


Variation #1 - 
Variation #2 - 
Variation #3 - 


Same width - length up to 6" 
Same width - length 6" to 10" 
Going from 1" width to 2" width 
and 4" long to 6" long 

Going from 1" width to 2" width 
and 4" long to 7" long 

Going from 2" width to 1" width 
and length change from less 
than 6" to 7" to 10"' range. 
Going from 2" width to 1" width 
and 7" long to 4" long 


Variation #4 - 


Variation #5 - 
Variation #6 - 


All other elements described in the analysis 
will be considered constants. 








The formula that can be used to determine 
the time to set up any given size of sign plate 
is attached. It must be pointed out, however, 
that the actual engraving time will vary depend- 
ing on the number of markings, type of material, 
cutter sharpness, etc., this time is considered 
as process time, therefore the time must be ob- 
tained by stopwatch time study and must be added 
to the Standard for set-up. 


All of the basic elements and their variables 
will remain standard as long as the same engrav- 
ing machine is used for the job. However, the 
distance the hand travels will vary to some ex- 
tent, according to the size of plate to be set up 
and this will require only a measurement of the 
distance to obtain the correct value. This will 
be applicable only when special size sign plates 
not covered by this standard are involved. 


The equipment that this Standard Data ap- 
plies to is the GREEN ENGRAVER - Model No. 
106. The areas which involve manual adjust- 
ment are called the rear main elevator, cutter 
spindle, tracing stylus, depth regulator and copy 
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slides. Photographs of the machine are at- finishing plates shall be stacked in sets of 25 
tached. when finished. 
SPECIFICATIONS: SAFETY: 

Cutter tip must be kept sharp so as to min- The operator shall be furnished with eye 
imize the number of traces over the same line. protection during the operation. The operator 
All sign plates must be cut exactly to size be- must also be instructed to keep his hands free 
fore engraving and each exposed edge shall be from the work plate surface during engraving. 


beveled or chamfered before engraving. All 











STANDARD DATA INDEX WORK &LEMENT CLASSIFICATION 
OPERATION - SET UP FOR SNGRAVING ALL PLATE SIZES CONSTANT SLEMENTS 
Corresponding 
Standard Data Study TIME Time/hrs. Time/hrse 
Code Number Slement Element Description TMU # 5% Allowance ELEMENT Element Description # 5% Allowance Controlling Factors 
HED-El A Reposition Rear Clamp 137.k 001Kh D Insert Copy Blank 200079 Remains constant regardless 
of size of sign plate selected 
HED-E2 B Position Third Screw 58.5 200042 
E Adjust Rear Elevator for 200054 Remains constant regardless 
HED-E3 eS . Remove 3rd. Screw & Aside 39.6 20002 Cut of size of sign plate selected 
HED-EL, D Insert Copy Blank Th.6 00079 F Position Sign on Plate 200075 Reach and Move will vary slightly 
but will be considered constant 
HED-ES E Adjust Rear Elevator for Cut 50.6 200054 for the standardized layout 
HED-E6 F Position Sign on Plate 7009 200075 G Get Screw Driver & Position -00051 Reach and Move will vary slightly 
but will be considered constant 
HED-E7 G Get Screw Driver & Position 19.1 200051 for the standardized layout 
HED-E8 H Turn Screw Down The? 200079 H Turn Screw Down 200079 Same mumber of threads & screw 
size 
HED-E9 I Move to next Screw 5" 3d 200037 
I Move to next screw «00037 Fixed locating holes in both 
HED-E10 J Aside Screw Driver 19.0 20002 clamp and machine plate 
HED-E1l « Set Tracing Stylus to Depth lel 200064, J Aside Screw Driver - 0002 Reach and move will vary 
Slightly but will be considered 
HED-F12 4 Adjust Catter to Depth 55-3 - 00058 constant for the standardized 
layout 
HED-E13 M Aside Stylus to Clear 12.6 00014 
K Set Tracing Stylus to Depth 20006 Remains constant for all sizes 
HED-E14 N Loosen Screw 15.9 200081 
L Adjust Catter to Depth ~ 00058 Remains constant for all sizes 
HED-ELS (0) Remove Finished Plate 51.5 200055 
M Aside Stylus to Clear -000Ly Remains constant for all sizes 
N Loosen Screw -00081 Same number of turns averaged 
out 
te) Remove Finished Plate 200055 Move will vary slightly but will 


be considered constant 


VARIABLE ELEMENTS 





Time/hrs. 
ELEMENT ELSMA!T DESCRIPTION ra 5% Allowance Variable Factors 
A Reposition Rear Clamp 2001LLy Width of Sign Plate 
B Position Third Screw -00062 Clamping Long Plates 
c Remove Third Screw and 20002 From Long Plates to Short 
Aside Plates 
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METHODS ANALYSIS CHART 
WESTINGHOUSE FORM 29590 sweet ] of _} 
oerT - - NO pores TION ai 
Hdgtrs. Manufacturing | ss Set-Up for Engraving ae eee 
—— ows. & TEM | awacyst 
MS"HOD OF nS PART /apPamaTus | 
Engraving Sign Plates on Green Engraver - Model i, _| Re DePastina 
DESCRIPTION ~ LEFT HAND hate un Tu bad | 
—— ———s — —" +—— — 
Lenpth up to 6 As eposition Be oe 
Reach to Screw 2. __ | Roa 
+2He 2l*#2J¢K*LeMe NO Grasp s bobo 
L. + 200075 @ 200051 + 00158 + .0007L 4 .000h + .0006L et 
OL + «00162 + 2.00055 = 20088 hours (Allowance included)5% _Remove screw _ —_—-3} HEB 
cliente —_ — = | -aLL , 3. 
_Finger Loosen __ | 3) BFA + 
Ee Se 
Same width - Length 6" to 10" at e's a ~ 7 | 
Formual II —Palm Screw _ a —— 
De E*FeGe SHe BIT *+2 eK e+ Lone MH OS Reach to Rear Clamp __| Rap | 
200079 4 .0005L + 200075 + .00051 + .00237 + 00111 + .000h + 200k . T | 
+ 200058 + .000LL + 2.00243 # .00055 = .01079 hours (Allowance included) _Grasp Rear Clamp _ 





Slide Clamp to ists Hole 





_Align Holes ___ ee 
Width change - Lenpth up to ** 





2 I # .0102 hours (Allowance included) ~ Release Clamp 





| REL | 200) 3E1 | | Release Clamp 









































































_Move screw toward hole _ eer | $ Screw Toward Hole 
See Regrasp screw _{2| @) | 11.2) a 
Widt nge = length 6" to 10" Move screw to hole +} M3/UG | _290) H2/UC |__| Move Screw to Hole eae 
Pypage- sndhe4 Position screw into hole __| | PISD | Jle2} Lat = Bae 
A Formla IIs 9 hours (Allowance included) | ] , 4 Sania 
=== —_ ; et) Cee: = Re | | | Posi 
Start screw ' need cot | 600 MFB | 3) Start Screw 
“oe ne 3 tums _ ; ML | 2] 3 tums 
Width change = Length change from less than 6" to 7" - 10" Range _ = _ RFA | 2) a panieilgiaieaniatctocnitiaae 
Forrula V ag 
A +B Formla I «» 01285 hours (Allowance included) — - > ——_—_—_— 
—— Release screw _ , a RIL | Release screw = 
— — i © __ 1137.) TU 
on #6 
Width change - Length change from more than 6" to 1" to 46" Range 
ormila \ ” 
A *C = Formla I = 010 hours ee Seema Cc 
Manufacturing | | ___ ds Set-up for Engraving 5 | U/16/58 
PART ‘APPARATUS Joes. & iTew ANALYST 
A study of setting up for engraving a sign plate 1" x 5" x 1/14" tk. has aving Sign Plates on green Engraver - uoded 06 | , | eee 
SCRIPTION - LEFT HAN | wo. un TH aw | wo. DescareT RIGHT WAN 
peen included as part of my evidence covering ten (10) studies. — . eee he + e 2 
im | | _JANALYSIS REF. - E2 ‘ 
As an example of the application of this Standard Data, when changing a Ka ‘a - — = T a 3 a - — 
Be Pick Up 3rde Screw and Position |on Clanp | ee EReeee:. +—— , 7 
sign plate from 1" x 5" x 1/16" tk. to a sign plate 2" x 8" x 1/16" tk. would C4 eT 
i - alia Vv = Ce ee eS ee ae 
be as follows: _Grasp screw a |} | 305} _ eres Kee ——— 
” me Ho | M6 [ s pps : 
1 - Width change from 1" to 2" » Use Element A or .O0lL hrs. plus —Hove Screw to Left Hole pos oad. a 
a! ¢ = =—s a Se SS eee ae 
2 - Length change from less than ; | | | 
. a sa re ee jh ae — — 
6" to 6" = Use Element B or .00062 hrs. plus CO EE EEE ———EE— 
5 . 7 P | | 
3 - Formla e .01079 hrse Position into hole _ : + > Plan . occ Sl = 
Start Screw 0. | 3) HFB | eee el a a cimapliod 
= 
Saree {| 2) REL e0! = 
Total for Sign Plate.01285 hrs. 3 : ——t r - | + 
wrx Ox ie tke ee 12| Bea be Lica 
| a= eee 
Release Screw | m2 200 | 
ae im SBa5 | on | | 
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WESTINGHOUSE FORM 29590 





of 


DESCRIPTION - LEFT DESCRIPTION - RIGHT 





METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


THON - LEFT HAND 








METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


DESCRIPTION - 


LEFT HAND 





METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


DESCRIPTION - LEFT HAND 





S ANALYSIS CHART 


METHOD: 
WESTINGHOUSE FORM 29590 


DESCRIPTION 


+ LEFT MANO 


TIME FORMULA Il 


METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


DESCRIPTION - RIGHT HAND 


DESCRIPTION LEFT HAND . DESCRIPTION - RIGHT HAND 

















METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND DESCRIPTION - RIGHT HAND 

















METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 






DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND . DESCRIPTION - RIGHT HAND 


METHODS ANALYSIS CHART 


WESTINGHOUSE FORM 29590 


DESCRIPTION - RIGHT HAND OESCRIPTION - LEFT mand PTION - RIGHT MANO 





TIME FORMULA Il 


METHODS ANALYSIS CHART METHODS ANALYSIS CHART 
LST imGHOUSE FoR 29590 sect 2 or #ESTINGHOUSE FORM 29590 sact o B 




















ort Ge our Toren. wo ] OPemat ion oaTe err T crour ~ TOPER. HO "| OPERATION Oar, 
Menfeotering | ee ——— = Biqtrs. Hamefactaring i Sot-ty for 
an 2 tet fee napetiag nea Romeo: me me Re 
‘Ingmving Mgn Plates aa Grom Engraver - ietal flab t | Ba _Befasime_ = Bngveving Sign Fistes on Grom 2 ce 
DESCRIPTION - LEFT mano | wo. | u mu | an wo. DESCRIPTION - RIGHT Wa ~o DESCRIPTION - LEFT Kano no. un raw a wo. OESCRIPTION - RIGHT HAND 





oe 








nwa colitios SESH Ge SG eS PEAS onesie site: 1.6] ute | | move w ctyias ont setde 
Benth to styine of peteh | | (HMA) ibs | | Bench te styles of top pes Ser tee te Ml | | Release stylus 
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- | | Swe ie 
METHODS ANALYSIS CHART METHODS ANALYSIS CHART 
SESTINGHOUSE FoR 29590 sweet} or} ESTINGHOUSE FoRM 29590 swect Bor @ 
GRour Torts. wo Torteation Ce rer Tcrour ea rr) OPERATION Date 
| Namafactering — |e ee 


DESCRIPTION - LEFT HAND wo. uu Tw a no. DESCRIPTION - RIGHT HAND 
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Operator 
LAYOUT TO SET UP FOR ENGRAVING 





TIME FORMULA Ill 


STANDARD DATA 
Aluminum Cleco Operation 
by 


Oasten J. Beard 
Hill Air Force Base 


PART: Any new metal skin from .020 to .032 thickness 
OF® RATION: Cleco old skin to new 
WORK STATION Surface control 
ALLOWED TIME: 
Set-up 


200926 Constant per skin 
Each Cleco Time 
Clecos for lst row of skin 
200333 (N) Table II Sheet 15 


Each Cleco Time 





Clecos for remaining rows 
200289 (N) Table IIIA and IIIB Sheet 16 


Where N = Number of clecos per row 


APPLICATION: This formula applies to the operation Cleco old skin to 
new preparatory to drilling new skin completely as per- 


formed in surface control unit under the conditions in 
effect as of 


Formula Sheet Metal Repair Dept. #1 
Date: 19 November 1958 
Sheet 2 of 18 Sheets 


ANALYSIS: Tools and equipment required by the operator are a standard work 
bench, clecos, cleco pliers, and a drill motor with correct drill. 


The metal to make the new skin is brought to the work area by a material 
handler and placed on the work bench as shown in work place layout. It was 
determined after observing several cleco operations that clecos would be 
installed every 8 inches when getting new skin ready to drill. Operator 
goes to cabinet to get 1/8 clecos and returns to bench, He then gets the 


drill motor from the assembly bench and returns and hooks drill motor up to 
air hose at work bench. 


Operator wow will drill and install one each cleco at a time until the first 
row of clecos are installed. Then the remaining rows of clecos will be 


instalied, drilling 3 each holes and irs talling 3 each clecos until all clecos 
are installed. 


37 





TIME FORMULA Ill 


PROCEDURE: 


Set-up 


Get clecos and drill motor to bench and hook up drill motor to 
air hose. 


Cleco time for lst Row 





Drill hole and aside motor,get clecos and pliers and install 
cleco. 


Cleco Time for Kemaining Rows of Clecos 





Get drill motor, drill remaining holes, 3 each at a time, and 
drill motor, get clecos and cleco pliers, install clecos 3 each 
at a time and aside remaining clecos and pliers. 
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TIME FORMULA III 


or 


DESCRIPTION - LEFT HAND DESCRIPTION - RIGHT HAND 


To right pan of 
Pick up 


cabinet 


(€QUIPMENT, TOOLS, PARTS, WORK PLACE LAvOUT, ETC! 


At 
Pan to Bench 


A clement 
rT. 
ELEMENT OESCRIP TION asomwee | 4. Loweo 





Oasten Beard 


Toran 


AMC fon, 142AL {REPROOUCED BY PERMISSION OF THE METHODS ENGINEERING Counc.) “FWP-O-26 NOV 56 oom 


WORK MEASUREMENT THODS ANAL YSIS CHART 
November 
Beard or 
DESCRIPTION - LEFT HAND an 


To 


woRK THODS AMAL YSIS CHART 
Standard 
Cleco old skin to new 


DESCRIPTION - LEFT HAND 


or 
OESCRIPTION - RIGHT HAND DESCRIPTION - RIGHT HAND 


ELEMENT DESCRIPTION 


Lament 
Tie 
SL aMENT OEsCRIP TION bowed 





Tora 





Tore. 
AMG form, 142A {REPROOUCED BY PERMISSION OF THE METHODS ENGINEERING Counc.) “*™P-O-RS HOV 86 oom AMC Fone, VQaL {REPROOUCED BY PERMISSION OF THE METHODS ENGINEERING CobNcK) “*WPO-26 NOV 66 oom 








Data 


OESCRIPTION - LEFT HAND 


Drill first hole 


CL aMEnt OfscmP TION 


Ce Vagal 


rome 
Weave 
WORK MEASUREMENT THODS AMAL YSIS CHART 
November 
Beard 


DESCRIPTION - LEFT HAND we 


Get drill motor 


to new 


RAB 


To skin to hold 
Contact 


Lament O€SC RIP TION 


drill motor 


Aside drill motor 


ae 


14aQaL 


row 
may oe 


(REPRODUCED BY PERWISSION OF THE METHODS ENGINEERING COUNCIL) 


(REPRODUCED BY PERMISSION OF THE METHODS ENGINEERING CouNCKL) 


TIME FORMULA 


or 


OESCRIPTION - RIGHT HAND 


Reach to drill in left 


to 


To hole to bed 


tedrill 


Tora 


Mod 
accowno 





200137 


AFWP0-26 MOV 86 ofa 


Tora 


12 
or 


DESCRIPTION - RIGHT HAND 


To drill 


Drill near 
Gain control to drill 
To to drill 3 holes 


to hole with drill 
drill to hole 


Drill mchine time - 
Drill from hole 


eLement 
Tie 
ALLoweo 


2000762 


2000205 | 1/3 | .00007 





«00083 


AF WP-0-26 HOV 56 69m 


Tora. 


Ill 


WORK MEASUREMENT 


old skin to new or 


DESCRIPTION - LEFT HAND OESCRIPTION - RIGHT HAND 


Release cleco 


mA 
aPl 
Mac 
M2B 
OB 
xcB 
RLL 


-00122 


Aw O- OY om 


Tora. 





AMC fom, 142AL (REPROOUCED BY PERMISSION OF THE WETHODS ENGINEERING COUNCKL) 


WORK MEASUREMENT 
Standard Data 


THODS ANAL YSIS CHART 


or 


DESCRIPTION - LEFT HAND DESCRIPTION - RIGHT HAND 


Toward & clocos 


Position to 


Release cleco 


cLameny Tora. 
Lament OnsemP TION alvowes 


Md 
ALLoweo 





Tora. 


AC Fone. 142AL (REPRODUCED BY PERWISSION OF THE METHODS ENGINEERING CouNcKL) APWP-O-26 NOV 56 omm 


TIME FORMULA 





WORK MEASUREMENT PROJECT 
REPETITIVE TIME STUDY SHEET 


ELEMENT CESCRIP TION 


& FOO aLcowance 


¢. TASK ALLOWANCE ase 


7 
> ©. STANDARD HOURS PER 


hhhe J 7 6h. 


we ee 
Lelled 





AMC FORM 142AF 


PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE. 


Fe ale Sheet Metal 
Dawe: 19 November 195) 


REFERENCE NO. ANALYST_O. J. Beard Sheet 1, of 18 Sheets 


DATE. 





ELEMENT DESCRIPTION: Install clecos when drilling a new skin, using an old skin as 
@ template. A cleco will be installed every 8 inches. This is done so the new skin 


will be drilled the same as the one removed and align up with the assembly that it 
is for. 


This table will show the number of rows of clecos used and the number of clecos per 
row, 





AMC FORM 142AM 


—_ 


Il 





. MEASUREMENT OPERATION SUMMAR\ 


19 November 1958 


Standard Data 


old skins to new 
ELEMENT OESCRIPTION 


To cabinet - clecos 


To bench - 
drill motor ~ return 


to motor 


Install clecos for lst row 


drill motor for 
holes 


TOTAL Tie ALLowED 


s (REPROOUCED By PERMISSION OF THE METHODS ENGINEERING COUNCIL) AS-WPO-3 OCT 86 36.008 
19 may 5 


Form Sheet Metal Repair Dept #1 
Date: 419 November 1358 
ANALYST 0. J. BeardSheet 15 of 1f Sheets 


REFERENCE NO. DATE, 








ELEMENT DESCRIPTION: Time to install first row of clecos preparatory to drilling 
a new skin using old skin as a template. 


ELEMENT FORMULA: D*E +L = 00137 ¢ 00122 + .0007, = .00333 Hour (Number of 
clecos per row) = Time to install first row of clecos. 











































































































VARIABLES: Length of skin 
VARIABLES: The width of the skins will determine the rows of clecos needed. The 
number of clecos per row will be determined by the length of the skin. 
TIME: Standard Hours per Row 
TABLE I 
1. Length of skin measured in feet 
2. Number of clecos needed per row TABLE II 
3. Width of skins measured in feet 
4. Red is the number of rows needed ng on size 
T 1 ] ’ ’ [ 1. Length of skins measured in feet 
1 1Pt |2Pt | 3Ft  GFt| SPt}6Pt | 7FPt | Ort 9 Ft /10 Ft |11 Ft [12 Ft 2. Number of clecos needed per row 
' | | | 3. Time for first row of clecos per skin 
| | fst A terse sapien 
2 2 3 5 i 6 7 9 | 0 12 13 15 16 18 1Ft j2re [ania |sre lone |7 Fe |ere [or fore fare fer 
4 ‘ i i | 
L 1 wen 
= j 
a 2 2 2 2 2 2 | 2 Sie 2 2 2 
> | H j 
Cs '2ie® 2 2 eS 42 2 2 2 2 elfals]s ie ]z [>|] |» 15 —E 
| J } | i H i 1 : 4 
2/1 | 
wie Pt ocr eye 1 Sos | ae ee we ee ) sieonnningis 
2 g ae Le | | | 
oie | | ,00666 |. 4.01665 |.01998 | .02331| .02997] .03330 .03996) inant ousted | +05328) 059% 
a # 4 rs 4 h jb 4 bh jb 4 4 : | 7 | | 7 1 
8 = 
\ | 
El 2 \ 4 4 4 | & 1s S Lets 4 4 
gj a | +——+ 
= . 5 5 5 5 5 5 15 £ 6 
® NN 
a| & | | 6 6 6 6 6 6 & 106 6 
“a | | tal oat 





TIME FORMULA 


REFERENCE NO. DATE, ANALYSTO. Beard Sheet 17 of 16 Sheets 





ELEMENT DESCKIPTION: 
skin completely. 


Total time to cleco old skin to new ready to drill new 


Table IV will show the total time required to cleco old skin to new as taken from 
Tables Il and III A or III B depending on the number of rows needed 


Il 


REFERENCE NO. DATE ANALYSTO+ J- Beard Sheet 16 of 16 Sheets 





ELEMENT DESCRIPTION: Install remaining clecos after the first row. In each row 
holes will be drilled three at a time and then three clecos installed. This process 
will be used until all the remaining clecos have been installed. 


ELEMENT FORMULA: F+Ge+H*I¢J+K +L = ,00025 + 00051 + .00007 + 00045 + 
00081 + .00006 + .00074 = .00289 Hour (Number of clecos per row) = Time to install 





reamining clecos per row. 






















































VARIABLES: The width of skin will determine how many rows will be needed as shown 
VARIABLES: Number of clecos used per row depends on the length of skin. The number 
rs = a The length will determine how many clecos per row are needed as shown of rows used per skin will be taken from Table I. 
TIME: Standard hours per skin. TIMEs Standard Hours per row. 
TABLE IV TABLE IIL A 
=H ae Sums I) VERT 1. Length of skins measured in feet. 
] T | 2. Number of clecos per row. 
}.Ft|2rt lore wre | srt | 6re|7 Pt [srt deed ‘es nites) - ee ee eee 
|\—}-— ies | Bad Pe oy 
i 1,1 Ft 2 Ft Ft 4 Ft Ft 6 Ft Ft 8 Ft F O F P ; 
2 -Ol2k4 pase }03110 |.03732 fou 354 |-05598 | +06220 | 09952 | .11196 | | 3 5 7 | 9 Ft a t | Ire | 12 Ft 
t= | “) MIS SS Gy a aes post | i 
| 
1ST ae eet ec a a | 
: 01866 [03110 |,03732 04354 05598 | 06220 | -07464|-08086 |.09330109952 | 11196 Digi ws = mes 7 : 
| | | | 
i | t 4 i ++ | ee Dis 6 7 9 10 a | 13 | as 16 18 
2 ’ = Spies Sake & 4 a ECS Seer wee 
e! vd £2733 04555 |.05202 06377 ome .09110| 10932}-11843 |. |.13665 bu 576 16398 | 
a\— = + + = } — ——_+— + + + | 
* | 
siz . | | > - OE ars - 
=| x | DX 06000 |,07100 }08400 |.10800 |. 12000 |. | | 
2| @ i r . 14000}-15600 |- 18000419200 |.21600 3.0057: -00867) .01445 | .01734; .02023! .02601 |.02890 | .03468 |.03757 | .04325 .04624 '05202 
ale Sat RO Sate te, | 
|» | | L ja ne Se: ee i = M 
val Ki 06000 1.07100 sam 12000 |, 144000, 15600 |, 18000 }19200 |. f 
S| om ' [ i t ‘gama wend fenasae TABLE III B Time for Additional Rows 
Bb KOK loon [oes Lawl | Ticdoesonigp a 
| & . 7 J $0893 £10423 12401 |. 1 : , , } } | 
| x } Ls i saad ‘oe "7 — 17866) 19357 |.22335 }22824 | 2|.01156 | .01734 .02890 203468 | 04046] .04202 |.05780 | .06936 08670] .09248 | .10404 
<a xX A | } { - ——_—+——_ —— } + 4 } t 
- | 1x | <r“ pl2hb6 16002 |, 17780}, 21336} 23114 |, 26670] 28448 |,3200, | 3401734 | .02601) .04335 | .05102 | .06069| .07803 |.086°0 2 | aaa} 11271 | | 13005] .13¢72| | 15606 
< 4 | | | 
mee +. ats ‘te Nib Die ES Gabe Biel alk aN 8 patted Rill fascia itis. a : 
4 | 402312 | .03468] .05780 | .06926 | .08092) «10404 |.11560 | 13872 1.15028 17340! .18496 | .20808 
am | | | H en Se. Sees | : 
5 02890 | .04375| .07225 | .08670 .10115' .13005 |.14450 | .17340 |.1°785! .21675] .23120/ .26010 
SYNTHESES: 
A+B+C = ,00529 + .00268 + .00129 = ,00926 Hour = constant per skin. 
D+E +L = ,00137 + .00L22 + .00074 = .00333 Hour (Number of clecos per 
row) = Time to install clecos in lst row of a skin. 
FeG+H+1l*J3*K+L = 00025 + .00051 + ,00007 + .00045 + .00081 
+ ,00006 + .00074 = .00289 Hour (Number of clecos per row) (Number of 
rows) = Time to install remaining clecos 

















Table I. The amount of clecos needed per row depending on the length of 
the skin and the number of rows of clecos needed depending on the width 
of the skin. 


Table Il. The time to install the first row of clecos depending on the 
length of the skin. 

Table IIIA, The time per row for each additional row after the first row. 
Table IIIB, The time for all additional rows after first row of clecos by 
multifaying the number of rows needed depending on the width times item 
three in Table IIIA depending on the length. 


Table IV, The time to cleco an old skin to new metal ready to drill new skin 
complete. It was determined by adding the appropriate time depending on the 
length from Table II, and depending on the number of rows needed taken from 
Table IIIA or IIIB and add together will give the time for a given skin of 

a given size. 











APPLICATION I 


Reader interest suggests we publish MTM analyses from 


various industrial operations. 


The Journal will select 


analyses from Association files for this and future issues. 


CLICKOUT SIDE FACING 
(Shoe manufacturing) 


by 


Peter N. 


Carter 


A. T. Kearney & Company 


ELEMENT ANALYSIS 


SKETCH OF WORK PLACE, PARTS, TOOLS, ETC. WITH DIMENSIONS 














Part Name_S27 Front Back Right Side Facing .._.__ Part No, __N1713 

Oper. Sees, Meme, Giaaias 2500. Bet om. ee 9 
Department___10 _ Analyst__Carter Dote__9/52 _ Approved Date. 

Material__ Broadcloth 

Tool: " 

















Material Handi: Stock man brings material to clickout stock table, 
stock man removes finished stacks from stock table 


Quality Operator e ie 
cutting stencil .- is no ver 
Plece to be 

Sofety___ No special safety devices 











“title allowance betw 












ELEMENT DESCRIPTION 


‘table and ¢ 







,on 4 pile 





die, trip — 
lmachine 
S{henove die from cut piece and move dic to 


Si-tfenaue-die- from cut pile and position on next my 
nile 








Group piles on press into stack and wi move stack — 


7. 





























































































































aay ae manasa See ee 
eS ———— 
sci + -—— ——>-—_—_—_- 
et ee a _— 
ee ES See eee eee _ a a oe 
a a 2 SS SS SNS 
+ — — —_— _ . Ss Sa 
+ a ae ‘i 
ai ‘ — | 
a _ —— — en 
Te ee ee ene i I 
| Total TMU Per Cycle 
| Allowances 10 as 
Allowed Hours Per == Stack 022375 
Pieces Per Kour 44.7 
Sheet 1 Of bi 
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APPLICATION I 


MENT ANALYSIS 
MIM ELEMENT ANALYSIS File MIM ELEME File rm | 

















Port Port No._NJ713_ Part Nome_S27_ Front Back d he, | 
liye a ey a 
Operator__Pete Zemis _No._1008 _ Analyst P._ Carter Date__9/52 Operator__Pete Zemis No._ 1008 _AnclystP._ Carter Date. 9/52 

DescRipTion - LEFT mand | F [WoTION | Twu |mOTION| F | DESCRIPTION ~ RIGHT HAND DESCRIPTION - LEFT WAND | F [MOTION | THU |moTION| F | DESCRIPTION - RIGHT HAND 











MIM ELEMENT ANALYSIS MIM ELEMENT ANALYSIS 


Port No.__1713 Part Nome __S27 Front Back Right Side Faci Part No.__N1713 
OP Oper. Nome. CE: Mo — gas 
Operator__Pete Zemis No. AnolystP, Carter Date. 9/52 

















OESCRIPTION - LEFT HARD F |moTion Tey | MOTION OESCRIPTION - RIGHT HAND DESCRIPTION - LEFT HAND F |moTiON THU | MOTION) F | DESCRIPTION - RIGHT HARD 








APPLICATION I 


SERGE RIGHT AND LEFT SIDES OF CARPET 
(Automotive carpet) 


by 


Peter N. Carter 
A. T. Kearney & Company 


MT™M ELEMENT ANALYSIS SUMMARY File 


: Port No 1876732 SKETCH OF WORK PLACE, PARTS, TOOLS, ETC. WITH DIMENSIONS 









5... ae 
Mach. No,_2705 





yarn 
Tools_ Scissors 











Material Handli: 











Quali 
must be removed 


Safe 

















assist 








Remarks Long reach & move to get carpet is net result of body & shoulder 

















fo. ELEMENT DESCRIPTION le 











Total TMU Per Cycle 
Allowances 
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APPLICATION 



































II 



























































MIM ELEMENT ANALYSIS ' MIM ELE MENT ANALYSIS ; 
File Ai File | 4, 
Port Nome 26-2, P27-2 Plymouth Front Floor Carpet _ Part Ne. 1876732 Port Nome__P26-2, P27-2 Plymouth Front Floor Carpet  __ ae Ne. 1876732 
Oper. Nome_Serge Right and Left Side of Carpet _ Ope Oper. Nome__ Serge Right and Left Side of Carpet - He 
Operotor_ Mary Brenson __No,_1032 Analyst_P.Carter Deve. 933 Operator__ Mary Brenson __No._L _ Analyst Carter “sc 9/53 
DESCRIPTION - LEFT BARD -F =mOTION’ Twy woTIen F DESCRIPTION - QuGNT wand __bescnierion ~ ~ LEFT WAND -F MOTION’ TMU MOTION F DESCRIPTION - RIGHT HARD 
Reach Into stock ‘Bin, Get Carpet, Bring to Work Area and Arrange, “at Beginning of Sew. : { ines tae 
From dispose down onto | truck” “R40B . 32,8. Carpet is folded face ea 0 ee easter Aa, . oo 
behind operator ‘ . ae es _. To thread at t Beginning g OF = 12.9 "R1L2B _, To Scissors by machine 
edge of carpet near ___._toward operator - sew a "3: ae 
corner closest to J i H front edge of carpet to Seas 20.6 M245 Scissors to thread. 
operator G5 [an FI of - = = ; 3.4, MIC et Scissors near carpet. 
Raise a 4.4. of carpet under and face ee . 2.5, MIA ‘Clip thread. 
-2_.G2___. 11.2, —up_= i carpet Dispose thread and reach 20,6 | M24B Dispose Scissors 
a on _ to “a back to carpet _ “ ei > Sa . eicmes tenia 
Out ot bin and up onto -N40B12 I LA epee 17.27 RISB Te wtaare- oF edge oF 
ba ‘ ‘ - ee eae so ‘ i iif 
‘ [ght edge RB } 0 RIE at see i eer nee 3.5 GIB { 
near Sy "GIB | Me ia ene Se 4 “ —— tt 
Fold right edge — to — ~ail | 2S aR nace 
expose left edge M22B To crease eof fold t being 93.5 iw 
_made by left hand. ee a 
<  N = ra 
~RLI r ee 123.4 
Same as ight - hand _ “RISB "To left edge of carpet. <ceeR 
oa be ee: “ee 123.4 
iicceceiendndehamaion ; MOB esi - 





Edge of carpet to area 








of machine foot, 








Move Sewing Machine Thread Forward, Grasp Carpet at Cut in Middle of 











ye 














‘Reposition Carpet to Being Right Front Cornér of posepet to Foot Face Up, 





Position rt.corner to Lett corner to Machine Foo 









































To edge of center tunnel 
__in center of leading 
edge of carpet. 











RLI_—2«.0 
Lett side, Position Cutout to Foot, Tack. a “To right front edge of ate : 
econ lcci eaapianipntian carpet been RIOB_ 41.5 
Carpet “RLZ a oo a eid ~__£0 ied d out _ oe way GIB 3.5 
To thread ae Taya 9 on table 15 5.6 GZ 5.6 

a OS 3 * 
2.97 te sacar 1c ee cz in air — M24Bm 18.4 

. zo rao ing right front e sear ar_ 


























around _toward To 








e288 21.228 











Move edge to tunnel up 





in air to assist 


























































































































ca gutting right edge 
5 prvi a . pam 8 2,0, REL to foot 
4 Slide under machine foot | R3B_ 18.6, R20B Both hands reach to 
- Bt aise OSE = C 0 G5 ri ie carpe 
ae tin seis er __16.7 2s Carpet to foot Same as right hand M2B 13.4, Mi2B Move right side toward 
a 3 8.5 FM ___, Lower foot foot. 
a or caeiae A Se tin ~ 7.1. LM6 Move foot to treadle “Get Fingers out of way mt i { 
—- a 4.0 FM \ > oem at —-_ a 
Pivot carpet to ace For : . a =. Tot a ee oe machine foot ——§_+ => ee satin 
_Straignt side M2C 5.2 ee t edge to left edge oe z “P2SE _ 16 7 ni ys i ae ee a 
aioe 5 aetaaiatatt => é ss 
3, Sew 4" past cutout i ee ee apne — m5 
AUT. Kearney & Company ss Statin igi Sheet ~~ l eee eee 
MIM ELe mtwl ANALYSIS 
File | A/ 
Part Nome_P26-2, P27-2 Plymouth Front Floor Carpet Part ~~ 1876732 
Oper. Nome__Serge Right and Left Side of Carpet Oper. No. 
Operotor__Mary Brenson ___No.__ 1032 " Weahat GERERE. Bete, 9/53 
DESCRIPTION - LEFT WAND F DESCRIPTION - RIGHT HAND 
a : visa 
a fos i RAI 31.4 asd 


8. Clip Threads Between 


To thre ead ¢ 















































Car, + 
Usta had been held by ae 





of rt. & lt. ends) 

















Sew 3” speed around corner 








10. Clip thread at end of ‘rt. 








Thread up in air 








,, push ‘carpet, forward 











Push forward 


GS 
M26B 
BL2 


Q 
21.8 
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A. T. Kearney & Company 





APPLICATION Ii 


JOIN FLEXLINE SKIRT TO BOTTOM OF FRONT CUSHION 
(Automotive fabric) 


by 


Peter N. Carter 
A. T. Kearney & Company 


MT™M ELEMENT ANALYSIS SUMMARY Fie[ 2 | 




















Port Nome 827.4 Door Front Cushion ort No, 1876776 SKETCH OF WORK PLACE, PARTS, TOOLS, ETC. WITH DIMENSIONS 
re) Nome Join flex line skirt to bottom of “front cus itp. No. _$16 
teshiee 147 SV 220 SINGLE NEEDLE 2700 Revolutions Mach, No, Tag # 375 
____Per Minute 6 S Stitches per inch sie 
Department__16 st_Carter Date 9/52 __ Approved. Date. 
Material. "Broadcloth a cut to size to be joined to flex line skirr 














Tools. Scissors 

















Material Handling_ Stockman keeps operator supplied | with cushions and 


ski 7 - parts from hin in front of ———____ 
and stac Ks —an nspects parts 
Quali “o erator 


lengthen stitches per inch —————__ 
nor can there = ro stitches. i ag RE SE 














Safety No special devices 
Remarks 








a — 
- eraetel “tecie” 
ak 
TT ee ae en Pa at eine 
——}machine foot 2 93.9 1 93.9 


cushion, position to 
oot, back, reposition hands * " 183.9 1 183.9 
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Wo. ELEMENT DESCRIPTION 































| 
| | 
| 
Smee (Fae! AUKUVE SHIRIS. 
















































































































































































3.| Sew to end 50" CS Sore ~ 1183.3 L 183.3 
4] Clip and push forward 66.2 | 1 66.2 
_TOTAL BASIC CYCLE 527.3 
30% Machine Incentive | 55.0 
thread break, ) and 
__| Thread change, resew 
375 T.M.U. at fas = ios 
+ as - T 
‘ Ts 4 
] 
a 1 
Re eS | 
4 
_ 4 
- or? i" 
| 
cancel aatleamils i 
it 
Sasi es a 
it J = 
Total TMU Per Cycle a 2 +s + 0s ee 6 « 
Allowances 5.5 Pr. 6 80. 6 6 oe Ss 6 68 6 8 6 be + et SD 6 6 0,6 61e H UOb See le 6 ak be ©) 2% 
Alteued Moors Fer Piece CONG HHD OF tt te ee ee ee we wre ewer eee reer ese sens sees 
Pieces Per Hour Ae, Sk BSS ES Bee OSD, Oo eo) OOK iS: 6) Re, Mo) ae ee oe al ee Si Oe leet 
| Spe: ea 
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APPLICATION IT 


MIM ELEMENT ANALYSIS NA ' 
: e.. i a..." 2 

















Part Name. $2f 7 pour Part No, _1876776 Port Nome_S$27 4 Door Front Cushion sada 1876776 
Oper. Nome. n flex Tine s — to. ottom 0 Non flé Oper Nome_Join flex line skirt to bottom of front cushOper. No._S16 0 
Operator_Josephine Orr Analyt. Carter Dote__ 9/5 pect Josephine Orr No._1207 Anolyst_Carter Date. 9/52 

DESCRIPTION - LEFT namD F iwoTion | Tey | moTION| F DESCRIPTION - RIGHT HAND DESCRIPTION - LEFT namo | F ImoTion| Tau |moTiON| F DESCRIPTION - RIGHT HAND 





lL, Pick up front cushion & move to area of machine faot 




















Sheet > i cameleon 





APPLICATION IV 


PREPARE PARTS FOR PLATING 
by 


Oasten J. Beard 
Hill Air Force Base 














«i ba . 
PART: Spacer for Brake Disc Sy Sy be 5 
OPERATION: Part Ready for Plating <2 ¢ Rees, Nae 
WORK STATION: Plating Shop ; a 
ALLOWED TIME: Standard Hours per Hook \\ 








Plating Shop Bldg 225 under conditions in effect as 
of above date. 


gf | 
LI 
APPLIC ATION: This standard applies to wiring parts to a hook and 
taking them to the degreaser to be cleaned in the 


Stawdand Weak Bech cniaihiisinttaett 


ANALYSIS: Operators are assigned to this work area by shop 
foreman and they in turn handle any job that is 
moved into the shop. These parts are transported 
to the worker by material handlers. The amount 
of parts to be wired to a hook will be determined 
by the size and weight of object. The parts in 
this study are 4 inches outside diameter and 1/32 
inch thick. The weight is no problem. It was 
found that 3 each of these spacers could be wired 
to the hook. After parts are put in the degreaser 
the worker returns to bench and the operator who 
does the plating takes over. An allowance of 15 
per cent has been added to all valves to cover 
Personal rest and unavoidable delays. 


ay KES 


opewaten 














WORK MEASUREMEN” !THODS ANAL YSIS CHART 
for Brake 
for oF 


DESCRIPTION - LEFT HAND 


DESCRIPTION - LEFT HAND DESCRIPTION - RIGHT HAND 


To hook 


cLement 
CuENT DESCRIPTION ‘oo 
cLewent wer 
CLEMENT CASCRIP TION ee 


ToTaL 00423 


Tora. 





— RUNSSION OF THE METHODS ENGINEERING COUNCK) 
AMS FORM yy 142AL {REPROOUCED BY PERWIESION OF THE METHODS EXGHEERING Counc.) “> WP-O-BS NOV 56 oom AMC , Fone, 42aL _ inapnooucen ey Pe 
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APPLICATION IV 


for P or or 
OESCHIPTION - LEFT HAND OESCRIPTION - RIGHT HAND OESCRIPTION - LEFT HAND OESCRIPTION - MIGHT HAND 
table to 
Stand 


To hook on table 


clement 
rts 
Lament O€sCRPTiOn > My ELEMENT O@SCRIP TION bowed 


D | Cut wire from rack from table to 





Tora. Tora 


Ae Fore 4, M2AL (REPROOUCED BY PERMISSION OF THE WETHODS ENGINEERING CouNcK.) A> WP-O-36 NOV EO oom, Ame ,ronm , 142AL (REPROOUCED BY PERMISSION OF THE METHODS ENGINEERING Councn) “+™>OS8 =OW OS CED 





WORK MEASUREMEN, [THOOS AMAL YSIS CHART 
for Brake 


Wo. MEASUREMENT OPERATION SUMMAR 
Spacer for Brake Disc 15 October 1958 
ver Be " 


or 
OESCRIPTION - LEFT HAND DESCRIPTION - RIGHT HAND 


ELEMENT DESCRIPTION cuant | rma 
ne T. 


To Bench 


to Front of Chair B | Get Wire - to ; 


Cc | Get = wire to hook = 
3 each to wire 


CL auany O@scmP TION 


TOTAL Tuam ALLOWED 





Tora. 


Vaal (REPROOUCED BY PERMISSION OF THE METHODS ENGINEERING COUNCK) PSS GOV O OD auc vouay os 2am IREPROOUCED Br PERUMNSION OF THE EETHODS ENOMEERINS CouNcHL) eae 


ae 


romw 
uay os 





GENERAL NEWS 


PITTSBURGHER BECOMES FOURTH AMERICAN 
TO BE ELECTED A FELLOW OF THE 
INTERNATIONAL ACADEMY OF MANAGEMENT 


Dr. H. B. Maynard, president, H. B. Maynard and Co., Inc. , management 
consultants, with headquarters in Pittsburgh, Pa., and one of the founders of 
the MTM Association as well as an honorary life member, has been elected a 
Fellow of .the International Academy of Management in Athens, Greece, it is 
announced by Professor Erwin H. Schell, chancellor of the academy. He is 
the fourth American to receive this honor, among the 26 nations of the 


Western World participating in the academy, according to Dr. Schell. 


"Election as Fellow of the Academy," the citation reads, "is in recogni- 
tion of distinguished services rendered to the science of management." Other 
Americans selected for membership include Dr. Lillian M. Gilbreth, originator 
with her late husband of the motion study technique and also "Cheaper By The 
Dozen" fame, (popular best selling novel which tells her life story); Mr. Peter R. 
Drucker, well-known American economist and author; and Dr. Schell, who now 


heads the academy. 


The academy was formed ten years ago as a means to research management 
information and knowledge and to disseminate it throughout the Western World. 
The academy acts as a subsidiary division of the International Committee for 


Scientific Management of Paris, France. 


Dr. Maynard, according to the academy report, has made outstanding con- 
tributions in management to the fields of engineering, organizations, sales, and 
marketing. He is author of six industrial books, is editor of the McGraw-Hill 
Industrial Engineering Handbook, and was recently selected as author of their 


Top Management Handbook. 
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MTM NEWS 


MTM COURSE SUCCESSFULLY COMPLETED; 
FOUR STUDENTS GRADUATE WITH HONORS 





SUCCESSFUL COMPLETION-Phil J. Douros, Albert D.Saun- 
ders, Gerald B. Westlund, Adolph E. Anderson, who achieved 
"A'' grades in MTM Applicator's course are congratulated by 
Lt. Col. G.K. Parker, Director, Administrative Division. 


The four civilians pictured achieved grades 
of "A" in the MTM Applicator's Course recent- 
ly conducted at the College of Mojave. They 
have received a Certificate of Recognition certi- 
fying that they have successfully completed the 
Application Training Course in Methods-Time 
Measurement given by the U.S. Marine Corps 
at Barstow. Further, that this course has been 
investigated.and approved by the MTM Associa- 
tion for Standards and Research. Methods- 
Time Measurement is defined as a procedure 
which analyzes any manual operation or method 
into the basic motions required to perform it 
and assigns to each motion a predetermined time 
standard which is determined by the nature of 


the motion and the conditions under which it was 
made. 


The MTM technique is being applied to 
Storage Branch operations in the Material Div- 
ision and to Maintenance Branch operations in 
the Services Division. 


The predetermined time value obtained from 
MTM data is defined as the time required for an 
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average worker with average skills working at an 
average rate of speed to perform industrial work 
in accordance with a prescribed method. 


The standard thus developed when combined 
with adequate allowances for fatigue, personal 
needs, etc., is fair in all respects if it is properly 
developed. The holder of an MTM certificate pos- 
sesses the skill to properly apply MTM data to de- 
velop a fair standard. 


However, the standard is accurate only so 
long as the exact prescribed method is followed. 
If the worker insists on following an inefficient 
motion pattern, he cannot meet the standard no 
matter how hard he works. 


On the other hand the average worker with 
average skill following the prescribed method but 
exerting good effort can expect to exceed the stand- 
ard by as much as 20%. 


In other words, if the standard is 100% he can 
produce at a rate of 120% day after day without 
fear of physical injury. Under an incentive pay 
plan such performance becomes commonplace. 


MTM NEWS 


IN MTM APPLICATOR'S COURSE 


fs “} . 





(L. to R.) Edward J. Peters, Ross W. Farr, Adolph E. Anderson, Eric N. Sher- 
bourne, Herbert J. Vatcher, Jack R. Robbins, ActGySgt. Kenneth Will, Jr., Philip 
K. Badger, Gerald B. Westlund, Vearl Day, Phil J. Douros, Myron W. Lough and 
D. W. DeVoss, Instructor. Not shown in photo are Ralph L. Parker, Albert D. 


Saunders,Jr., and Earle C. Palmer. 


The Methods Time Measurement course, 
which began April 20, is of three weeks' dura- 
tion. Upon successful completion of the final 
examination, the students will receive an MTM 
Applicator's Certificate from the National MTM 
Association for Standards and Research. 


Among the many large industries belonging 
to the Association are International Business 
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Machines, General Electric, Sears, Roebuck and 
Co. 


The Naval Shore Establishment and the Air 
Force use MTM extensively in their various in- 
dustrial-type activities. The feature article of 
the April issue of "Factory" magazine predicts 
"use of predetermined time standards (MTM) 
will double in the next five years." 
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EXTENSIONS 





NAME PLEASE SEND BILL 

POSITION COMPANY. PAYMENT ENCLOSED 
Remittance must accompany 

ADDRESS orders under $5.00. 





Send order to: MTM Association for Standards and Research, 216 So. State St., Ann Arbor, Mich, 


Please send...... copy (copies) of the 


Journal of Methods Time Measurement 





[]_ Enclosed check in the amount of $. 





oeeereeoer ee eevee eee se eee eee e ee eeeee 


eee eee eee eee eee ee eee eee eevee 


Subscription Rate: 


Domestic - U.S. and possessions and Canada - $2.50 per year 
Other - $3.50 per year 


Make checks payable to the MTM Association, 216 S. State Street, Ann Arbor, Michigan. 
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RESEARCH REPORTS 


R.R. 


101 Disengage 


This report contains a preliminary study of the element disengage. While it is still 
classified as tentative, the report contains some extremely interesting conclusions on 
the nature and theory of this element. 


. 102 Reading Operations 


The first step in the use of MTM for establishing reading time standards is contain- 
ed in this report. In addition, the report contains a synopsis of the work done in 
this field by 11 leading authorities. 


104 MTM Analysis of Performance Rating Systems 
A talk presented at the SAM-ASME Time and Motion Study Conference, April 1952. 


It contains an analysis of performance rating systems and various performance 
Rating Films from an MTM standpoint. 


. 105 Simultaneous Motions 


This report represents almost two man-year's work on a study of Simultaneous 
Motions. It is a final report of the Simultaneous Motions project undertaken by the 
MTM Association. While it does not purport to provide complete and exhaustive 
answers to all problems in the field of Simultaneous Motions, it presents a great deal 
of new and valuable information which should be of interest to every MTM practitioner. 


106 Short Reaches and Moves 


This report contains an analysis of the characteristics of Reaches and Moves at 
very short distances. It develops important conclusions concerning the application of 
MTM to operations involving these short distance elements. 


107 A Research Methods Manual 


The research activity of the Association has developed an effective and comprehensive 
set of methods for carrying on research in human motions. This report details the 
major techniques used. Adequate sources of motion data, film analysis, data 
recording, and statistical methods of analysis are among the topics discussed. 


. 108 A Study of Arm Movements Involving Weight 


In this report, the results of a large investigation into the effect of weight on the 
performance times of arm movements are presented. While more effective means 
of determining correct time allowances for moving weights are given, the comprehensive 
discussion of the whole area of weight phenomena is probably of more fundamental 
importance. The effect of such conditions of performance as the use of one or two 


hands, sliding vs. spatial movements, and male and female performance are among 
the topics presented. 


. 109 A Study of Positioning Movements 


I. The General Characteristics. Il. Appendix. 
This report, the first of two position reports, defines "positioning movements and 
the interrelation of component movements."" The study is limited to the laboratory 


analysis, and contains an appendix dealing with several subjects outside the major 
objectives. 


110 A Study of Positioning Movements 


Ill. Application to Industrial Work Measurement. 

This report, the second on position, relates the results of the position research to 
the field of application. This study deals with actual industrial operators and work 
measurement tools, and the evolution of an improved and more efficient technique for 


controlling and improving manual activity through better understanding of position- 
ing movements. 








